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Freslrwqter crrd Terrestricrl Mollusks

by
Samuel L. H. Fuller

Introduction

A total of 28 species of North Carolina non-rnarine mollusks is of
concei'n to this Corunittee. They fall into three broad groups: (I) fresh-
water nussels (class Bivalvia, family Unionidae, 17 species) t (2) fresh-
water snails (class Gastropoda, subclass Prosobranchia, order Mesogastro-
poda, 3 farnilies, 3 species; subclass Pulmonata, order Basomrnatophora, L f
1 faniiy, 2 species); and (3) land snails (subclass Pulnonata, order Sty- ,

lonorntophora, 2 famiries, 6 species)."to 
to*"rdDr rur^uttou" tl uEr uuJ- 

F f
Study of this fauna begins conveniently with Dawleyts (1965) check- -1-

list af 1'resh-lrater rnoll-usks of Norih Carolina and Hubricfrtis (fsZO) { F
checklist of terrestrial snails of the state. There is a checklist of L3-
estuarine species (Wotfe and Llolfe 19?O), but none of these was ascer- ..
tained by thJ-s Corunittee to be in jeopardy. ]"larine mollusks are consid- t 5

ered elsewhere in this volume. Dawleyts list is taxonomically sonewhat ,i S
uncritical, thus partially redwrdant, and includes 10O or so taxa. ;- 5
Receut additions to our lmowledge of the North Carolina fauna, hor+ever, \ \

pnobabty ensure that her original total was nearly correct. Hubrichtt; :3 .3,
list is nore cument and precise. His total of about 150 taxa is probably - ,
a good approximation of the mrmber of land snail forms that will eventu- \o-
ally be revealed in the state. In these numerical terms, the non-marine t\

nrollusk fauna of North Carolina can be considered rather well }orown, but i- S-
this is hardly tnre in biological terms. For example, althougb 

1e lave 
"F 

gt
listed nine entities as Endmryeted, we have eight as of {Jndetercnined-status. 

Thus, not nearly enough is known about this fauna for the purposes ^T1
of tbis Syrnposiurn or for other purposes. Nevertheless, using the fihres .'
given above, we can state unequivocally that about a tenth of the fresh- 6_
water and terrestrlal mollusks of North Carolina is in one degree or ,b

another of jeopardy. This estimate is wrlikely to change for the better L
in the foreseeable future, despite tlre fact that changes in individual
speciesr classifications are inevitable as a consequence of improved :
idormation.

Roughly IM of the fauna in danger - this is a sad indictnent of our
activities. The situation is particularly bad for one of the groups, the
fresh-water rmssels. Ttreir larwae (the gtochidia) mrst pass a brief period
as pa,rasites on a vertebrate host, usually a fish, innediately after dis-
charge from the female. 0n1y a limited nurnber of hosts is p&rysiologically
appropniate to a given species of rmrssel. Disruption of the ichthyofauna
can therefore lead to profor:nd clranges, usually extirpations, in the rm-rssel
fauna. In addition, nost mussels are unusually sensitive to the varieties
of adversity that affect other fresh-water mollusks. fn view of this
nultiple vulnerability to environnental disturbance, it is not surprising
that 1? species and/or populations of mussels are of concern to this Con-
nittee. The correct nunrber of mussel species in North Carolina is un-
certain, but these L7 are like1y a majority.

0ther types of disturbance j-nclude point-source pollutants like mrmi-
cipal, industrial, and agrari.an effluents, and non-point-source effects,
such as sheet erosion and biocides. These ptrenomena are beconirtg
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increasingly well lsnown in the carolinas (see Hendrickson et al. 19?6).

Less faniliar problems include poor road maintenance, especially of rural

roads, and forestry practices. Many of these adversj.ties promote strearn

sedimentation, while others create toxic effects. A11 have a deleterious

impact on fresh-water mollusks of all kinds, as well as on other aquatic

organlsns.
Iand. snails, too, can be affected by nany of these factors, espec-

ialIy toxiciw. The chief threat to terrestrial species considered in

this report, however, is habitat disruption, including deforestation and

road cuts, No matter how well intended, in the na,me of opening additional

lands to public recreation, the present and potential activities of state

and federal park serrrices threaten, possibly endanger, and nay even have

already destroyed some of the snails considered below. The increasi-ng

abuses of public lands througlr togging, strip nining, and sfunilar activ-

ities represent an added danger, though specific threats of this kintl to

North Carolina species are not lsrown to us at this time'

solutions to these problens require both legal and scientific

approaches. Iocal, state, and federal environmental regulations nnrst be

,rpa"tua and strengthened, and reflect increased sensitivity to scientific

findings. In the meantime, the existing body of environmental law, vhich

is considerable, mrst be assiduously enforced. At present this is not

being done in very many places. There is some measure of irresponsibility

in legislative bodies and the private sector' but just as important are

publi- apathy and ignorance of the fa.ts. These provide a fertile sub-

strate for more conspicuous evils. Because apathy is often at least

partially dispelled by lcrowledge, a syarposium such as tlris has special

timeliness and va]ue, both among scienti.sts (no strangers to ignorance)

and non-scientists alike.
In the context of rare, threatened, and endangered biota, a statewide

program of public education is needed in North Carolina, and such efforts

could pioneer in the nation as a whole. Hunters, fishermen, game wardens,

pa.rk rangers, public officials, and other non-specialists should be able

to distinguish and help protect jeopardized species. Although there are

exceptions, most of the nollusks and other organisms of concern to ttris

Symposiurn are rather easily identified. Therefore, such readily available

and understand.able literature on the subject as simple field guides is

practicable as well as imperative.

we feel that, although the funmediatery foregoilg rennrks are just-

ified, such remedies would be initian-y weakened by a ttshotgunl approach.

Attention must first be focused on the more crrrcial target areas of con-

cerar. These areas may be defined geographical-]y, or ecologicallYr or

both. The Comnrittee has identified several such areas:
(1) on]-y a few North Caro]-ina land snails are believed to be in

jeopardy. I{ith the exception of ?niodopsis soelner"t, the Waccamars Helix

of the l{accanaw basin and environs, these are montane species drtelling in

the western corurties. Some are threatened by road construction, pa.rk

activities, and the like. Their populations must be rlroped offl or other-
wise segregated from hurnan contaat through a program akin to the traditional
t'bird sanctuarytt approach.

(Z'l The Tar River of the Parnl-ico basin supports an wrdescribed species

of Canthyri,a, the Tar River Spiny Mr"tssel, and a rich fltuna of other fresh-

water mussel species. Every effort must be bent to preserve this river

from sedimentation, chenrical effluents, sewage, and other pollutants' and
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charutel modifications. Fortunately, there appears to be no impoundment
declared lor thc Tar. although limited rtclearing and snaggingtr projects
were completed in 1938, 1942, and 1946 (USACE 19?5). Any attempt to renew
such activit ies must be discouraged because of their effcct on fish habi-
tats and, as discussed above, the well- being of the rmrssel fauna.

Edztorts Note: Since this chapter was completed Rornland M. Shelley
has provided the following comments: ttThree major impoundments have been
propnsed for the Tar systen, two of which, Spring Hope and Orey Rock, are
on the Tar Rlver itself . The other, I{hite Oak, is on Fiskr-ing Creek, a
major tributary. Moreover, Spring Hope is in that pa.rt of the Tar Ri-ver
where Cqnthyri,a occurs. There nay be ad&itional, smaller impoundnents
planned for thls system as weLl. A1so, in the past several years a munic-
ipal water supply weir was built across the Tar River in an area of Nash
CormQ'where Canthgria occurs, creating a large lake. The structure couLd
have significant impact on this species, and on ELlipti,o LanceoLata.ll

{3) The Waccarnaw basin in southeastern North Carolina and north-
eastern South Carolina supports nore unique non-narine mollusks than any
other focale in the state. The mussel fawra is especially notable (see
Fuller et al. f9?6). Iake hlaccamaw i-tself, at the head of the basin in
Col-rrmbus County, contains several endemic species and/or populations. The
Waccamaw River below the lake is almost as interesting, but in Horry
County, South Carolina, it becomes slrnonymous with the fntracoastal Water-
way, and below the confluence this river is almost a mol-luscan desert
(fUtler and Lrilay 19?6). Iake Waccamaw appears to have suffered Iittte or
no damage as a result of a narrow ring of hunan babitation on its banks,
but intensive land developnent beyond that ring is afoot. If poorly nan-
aged, this developnent would be attended by the usual pnoblems of sedjment
fron construction and road building, organic enrichnent from sewage, and
others. This could drastically affect the Iake in a few months or years.--From 

the molluscan point of view, protection of Iake Waccamaw is the single
nost important goal of conserv'ation in the state. The Iake offers North
Carolinians a wrique opportunity to combine rnollusk studies, experimental
biolory, public education, and ecological research, with judicious hunran
habitation and recreation. Probably the most significant i:nmediate step
is stabilization of the shoreline, rmost of whose original vegetation,
especially the tree cover, has long since disappeared. Ever a special
case, the liaccamaw basin poses the interesting necessity of vigorous co-
operation rrith neighboring South Carolina if it is to be presenred above
the Intracoastal Waterway

Achievement of conservation of these three rrtarget areasrr is the
business of the general public, their political representatives, and
state agencies, as much as it is a concern of biologists. In the meantime,
however, scientists must endeavor to advance our knowledge of at least the
28 nollusks that are of concern in this report. Several kinds of inforrn-
ation are of pa.rarnount inportance. HeLieona nagnificum, the Cape Fear
Ramshorn, and Taphius eucosmius, the Greenfield Ranshorn, have been listed
here as Ehreatened and presumed Euti.not, respectively. Perhaps both are
gone, but this must be verified or denied through careful search. SinF
ilarly, the correct ecological and geographic ranges of aII other species
nmst be ascertained. Orly then are final deci-sions on their status
warranted, and only then can thorough research into their respective bi-
ologies be conducted. For aIL species of concern, numerous kinds of
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knowledge are essential-: more and less favored habitats, reproductive
season and capabilif,y, juvenile and adult mortality, predators, food-
stuffs, resistance to physical and chenical factors, and so forth. The
l-ist seens endless, but a start must irunediately be nade. Once again,
fresh-water mussels, the group most in jeopa.rdy, offer special problems.
I(nowledge of the identity of every glochidial host for each rmssel species
is absolutely necessary, and this calls for the most thoughtful cooperation
between ichthyologists and malacologists in a conu'non research enterprise.
Essential to all these endeavors is staterride support, be it in the form
of financial aid or the neighborly sharing of information by the indiv-
idual citizen.

One of the potential (and probable) wealslesses of this document is
. the matter of species deservedly of concern that have been inadvertently

or othenv-ise omitted. lJhereas we feel justified in the belief that cover-
age of the l-and snails has been thorough, we are not nearly so confident
of our treatment of the aquatic fauna. A case in point is the snail
fardly Hydrobiidae. New forms are still being discovered and described
almost every year. Many of these species are restricted to spr.ings and
other ecologically vulnerable habitats (see Eederal Register 1976, 41-z
L?742-L7747). rt is likery that mrch of our American hydrobiid fauna was
elfuninated before we even had the chance to discover it, and this has prob-
ably happened in North Carolina. fn any case, there are surely more ru1-
discovered and r.rndescribed. hydrobiid species in the state than the Endan-
gez,ed Waccamaw Snail, discussed below. The fresh-water mrssels of the
Carolinas are certainly better Imown than the Hydrobiidae, but includ.e
animals that are very inadequately understood. For instance, Lasnrigona
subuiridis (Conrad), the Green Fl-oater, shoul-d perhaps have been treated
among the accounts below. Th-is species ranges rr'idely in the Attantic
drainage of the Carolinas and Virginia, but is infrequently encountered.
On the other hand, it is often locally abundant, and has a high degree of
tolerance of sedimentation. Therefore, rr.e chose to exclude it from our
listings, which may have been a nistake.

The value of our molluscan faruras has never been very widely apprec-
iated. Rerevant lnowledge conceming the impact on an ecosystem caused by
the el-imination of one or more species i-s in its infancy. Already, however,
the topic is a large one. l"fuch more is understood about some organisms
than about others, and the former obviously better exemptify ecosystematic
interrelationshi-ps. 0f the three broad groups (land snails, aquatic snails,
and fresh-water mrssels) of concern, rnussels best illustrate the present
'rstate of the artt ' . But, both aquatic and terrestrial snails have at least
equally important rol-es in the food web, as nourishment for such invert-
ebrates as leeches, beetlcs, and other snails, and vcrtebrarcs l ike birds
and fishes. These relationships are perticularly weII docrwented in the
case of f ishes and aquatic snaifs (Baker l-916), and Harman (isz+) consid-
ered them at length, with emphasis on the disturbed environmcrrt. trLinr--
ination of a species has an unhearthy effect on the vilriety, comprcxity,
and ecological resifience of its food web. Thus, the loss of so mnch as
a single ki:rd of snail has adverse consequences, howevcr subtle ancl removed,
for the associated ecosystem and is to be avoided. I lxtinctiern means, also,
that thc potential, immediate, and prilctical .rdvanta{t--s of thc fal_fr-.n are
forever Jost to man. Such advantagcs rrury range from rcscarch and actual
healing in human medicine, through the advancenrrxt of more irbstract
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Ioror"-l.cdge thiit, soctning;ly impractical at first, is the foundatiou of thc
sort of prLrgr-ess tlr;rt truly benefits the human spccies.

Fresh-wtLtcr tnussels share thesc rather eruditc val-ucs, br.rt offer ir
Itumbct'of practicir.l advantages as wcl-l-. Ccrtain of thesc are unique among
ani,ru.l- attributes in at least some rcspects. Togcther they stro'gly support
the claim th.t mussers are the most import;rnt non-insect group of aqu:rtic
macroinvertcbrates. First, thcy arc extremcly bionurssive under optimll cir-
cwnstances' Tit-is point quantitatively undcrscorcs the significance of the
follorring quaritative points. second, as firter-feeders, musser-s ingest
and commorill- digest large quantities of rn-icro-orgrnisms 'nd more or less
inert orga'ic materiar. Figuratively stated, they are mrt,rar rfvacuun
cleanerst'. Tirird, mussels accunurate numerous chcmicar species at
concentratj-ons that are readily measurable, whereas background 1evels are
comrnonly not. such chernicals incrude potassium and its compormds, which
are comnon ingredients of wood-products industriat discharges. paper and
pulp mil1s abound in the carolinas, and evidence is graduarly gathering
that this ercment is toxic to a variety of aquatic animars (lr. 

-.1. 
rrnr.!,

pers. comm.). More specifically, potassi.um at levers as 10w as 4 ppm can
be l-ethal to fresh-water mussel-s (rnay 19?3). These remarks emphasize
yet another potential if subtle killer of Carolinian wil-dlife, and demon-
strate how valuable mussels can be as monitors of water quarity, through
bioassay or their absence. Fourth, many musser species, as shown in the
individual acco'nts which forrow, are sensitive monitors of physical
habitat disturbances. Fifth is the essential synbiotic rerationsh_lp
between mussers and fishes, already outrined. The important poi't here is
that this rerationship nay have advantages for host as werl as pa.rasite.
lvilso.n-(1916) expressed the belief that glochidiosis conferred upon the
host(s) an imn'nity to infection by carigoid copepods lorown as Anchor

_r'forns, an especialry destructive and occasiona[y epidernic group of fish-parasites. 
wilsonrs point was disputed in a geographically and biotic-

ally pa.rochial study by Tedra and Fernanao (rsesl, iut should he be proven
co*ect' a crucial value of mussels to fish would be established.

These points, prus musser symbioses with other groups of organisms
and their rores in the food web, were additionally discussed by Fuller
(19?4-c). Possibly the nost important of such relitionsh:lps today involves
mussers and an introduced bivalve competitor fron southeastern Asia, the
so-caIIed 'chinese cramrrr corbicula maniLeneis (prririppi). Ttris ro",o i"
rather closery rerated to our native fingernairr p€o: and pitl clams of
the fanily sphaeriidae (rurctr r9?2, r9?5;). mier 30 years as a scourge
of the macrobenthos in the pacific and Gulf drainages, as well as in the
l4issi-ssippi basin, c. nanilensis was detected in the Atl.rrti" drainage
several years ago. Except in rake waccamaw (nutter and rmray 19?6), this
exotic remins undiscovered in North carolina, but it cumentry ranges
from the Altamaha River basin of Georgia north into the Del_aware basin in
Perursyrvarria and New Jerseyl. Gardner et ar. (rgzo) reviewed the rere-
vant facts and references and told a grim tale of the adverse impa.ct of
the chinese clam on the naiad. fauna of the Attamaha basin. Many of these
fresh-water mrssels, as the Gardner group correctry reckoned, are endenic
to tlris basin and Endangered on a nationw-id.e and giobal basis. This
point of view had been corroborated by Heard (rgzs), who related, also,
Iris .suspicion that coz,bieula tras been the chief factor in the reduction
and/or extinction of certain rnrssels in the eastern Gulf drainage. rt
seems that no one Is0ows why this polrutant is so devastating to Nearctic
1 See page 194. 
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fresh-water mrssels. Is Coz,bieula a superior competitor for benthic space

on waterway floors? Does it compete selectively for planktonic food? Do

the larvae, allegedly solely planktonic, out-compete mlssel glochidia for

fish hosts? Do adull Corbicula devour unionid larvae and/or newly post-

larval juvenile mussels? How is this exotic distributed from river basin

to river basin? Wtry has it no apparent effect on aquati-c snails? These

questions rennin uranswered. Ttr-is rmrst change, for the Chinese Cl-am sud-

denly loorns as the most effective danger to native un:ionids in the Atlantic

drainage. Ful-Ier and Inlay (fSZO) suggested that it is most successful

*hsrg nan has already influenced waterFays, but the fufl answer to its

depredations rernains obscure. Prior to the excellent accognt by Gardner

et al. (19?6), the best record. of the CorbicuLa story was Sinclairts

(fSZf). ' Many-articles on this species appear Ln The Nautilus (published

by the Delaware Museum of Natural History, Greenville), and the inter-

ested reader shoul-d be aware, aIso, of the Corbieula Newsletter (pub-

lished by the Environmental sciences Division, oak Ridge National labor-

atory, Oak Ftidge, Teruressee) . !

As indicated by the last question posed above, CorbieuLa maniLensis

does not appear to jeopardize indigenous fresh-water gastropods. However,

such snail-s, and especially rock-dwelling aninals like the Pleuroceridae,

are threatened by another exotic, the introduced Eurasian snail, Bythinia

tentaeulata (f,i:rnaeus), the Faucet Snail (Dnerson and Jacobson 19?6).

Hannan OgZq) reviewed this matter, and it aPpears that B. tentaeulata Ls

able to out-compete pleurocerid snails only in habitats already disturbed

by man. This viewpoint is in harmony wi-th recent evidence (Fu]Ier and

Inrlay 1976) that Cotbicula manilensis competes rather poorly with_ fresh-

water mussels j-n soft-bottom Atlantic drainage streams, such as those on

the Coastal Plain of North Carolina, that have not already been disturbed

by man. Thus, it appears that exotic organisms probably compete }ess suc-

cessfully with native benthos in more natural aquatic habitats. In the

Atlantic drainage of the United States, Bythinia apparently occtlis nr'a

farther south than the Potomac River basin in l'{aryland and Virgini:L

(Krueger Ig?5), and, as noted above, Corbi.cuLa ranges ruiicly in tnis

drainage,but is not lcrown to have been recorded widely in North Carolina'

The Tarheel State is fortunate that neither of these "i-mmigrants[ yet has

a firm foothol-d in the state, but residents are warned that eif:her cou-ld

pose a very serious threat to native organisms. The appearance and spread

of these mollusks is something that coufd be reported b)'untrained obserwers

with results of the greatest value. Recognition of the Chi:rese CIam ras

consiilereil above. The Faucet Snai-} nny be identified with the aid of r'rorks

by Dnerson and Jacobson (1S26), Harman and Berg (fSZf), and Robertson and

Blakeslee (fg+S).
In order to facilitate communication among tlsers of this voJ,ume, in-

cluding scientists r.rnfarniliar rrith mollusks, we lr.ave provided cornmon nilmes

for the 28 species of concern. The goal has been to havc the names brief,

appropriate, vivid., and consistent with the srnall body of relev:rnt tra-

dition. A few examplcs are ryorth mentioning, Mcmbers of the frcsh-natcr

mussel genus Anodonta are notable for their ability to srtrwive sedimentation

because of their lightly built, buoyant shclls. Accordirtqly, thcy havr-' long

bcen loown as ttFloatersrt in the l ' t ississippi basin and thc Culf drainage,

where mussels are more farniliar to the gcncral public, through their nc-arl1'

century-ofd conmtercial harwest, than they :rre in the Atftntic drainage. We

have applied the name F1-oater, suitably qualificd for circh spccies, to al-l



Pz.eshaater and T'eryestrial Mollusks -- Introduetion

Anoccnta, as rn'cll iLs to 111 ALasmidonta, a morphologically, ccologically,

and }rlrylogcncticalll' alficd gcnus. Sirnilarlv, nlembcrs of Lanpsilis atrtl

reletcd nusstl gencra are cal-led trMuckctsrr in the Interior basin, antl the

samc course is adopted hcrc. on the other hitnd, thc goal of brcvity, at

least_. has not always been achieved, as in |tTar Rivcr Spiny Musselrrr bnt,

though cumbersome, this name is certainfy appropriate.
These narnes are offered for the convenicnce of users of ttr-is rcport,

and it is not imagined that our creations wi]l stand forever. They may,

howevcr, -seyve as an added stimulus for a movetnent toward standardization

of Nerrctic non-narine molluscan names, which is badty needed. Our indis-

crinrirlidte use of the European rrHelixl for almost afl land snail-s is one

e:crmirii: of a wealcress in our present approach ano should eventuall-y bc

rerrisirl in fa.vor of a greater variety of vernacular names.
"i'irere are no standard eclectic rcferences to the taxonomy and other

aspects of the biolory of non-marine nollusks of North Caro1ina. There

are sline excellent sources of more limited scope, mentioned below, but

none cf these is entirely up to date, as w'il} be cfear from the in&ivi-dual

specjcs accounts. Pilsbryts (1939, 1940, 1946, 1948) monograph on the

land snails of North America north of Mexico is the reference of its kind

and as val-uabl-e in North Carolina as elsewhere. Also of great value for

the state are Hubricht's (19?O) checlclist, Burchrs (fsOz) field guide, and

the l-arterts (fgOg) biogeography of Appalachian land snails. The standard

introduction to fresh-h/ater mussels of the Atlantic drainage, including
North Carolina, is Johnsonts (19?O) treatment. Burchrs (1023, I9?5b)

manuals are superior in certain respects, and the present account by this

Group Corrnittee adds novel information to lsnowledge of mrssel-s in the
state. Standard references on the fresh-water snails that are of concenr
here are the works of Baker (tSaS), Bartsch (1908), Clench and Tumer

-{l-955), Goodrich (to+z), Thompson (1968), and Tryon (18?3). In general,

thougle, the aquatic gastropods of North Carolila are poorly larot"n.
These books and papers deal primarily with species and are of little

avail- to the r.rninitiate, who nnrst first identify an unlcrown orgarism
through the higher taxonorn-ic ranks before hoping to ascertain a specific
deterninatj-on. For students of North Carolina non-marine Mollusca, this
problem is resolved by recourse to'one or more of several works of broad
systematic scope, including slarke (fozs), Clench (1959), &nerson and

Jacobson (fszo), Harman and Berg (tozl), Heard (1968), Perurak (1953), and
l{alker (fgfg). Those interested in the further study of North Carolirta
mollusks may be aided by the follow"ing works: Baker (1911), Basch (1963),

Burch (19?2, L975a), clench and Fuller (fsos), Ful-Ier (Loz+e)' Harnnn
(19?4), Herrington (tsez), Pilsbry (1934), Te (19?5), van der schalie
(1965), and l{alter (fgse).

There can be no doubt that appreciation of our mollusks of concern
would have been facilitated by illustrations more numerous than those
provided. Nevertheless, in the interests of spa.ce and cost, vj-sual aids

have been restricted to novelties of form and concept that have not already
and adequately been figured elsewhere. References to other published ill-
ustrations are given in the species accounts as needed. It must be conceded
that restrictj-on of illustrations has been, in effect and in part, a trade-
off in favor of more plentiful- bibliograpLric references. In a work of this
type, a learn-ing experience for all concerned, these are here interpreted
as of greater value to the stuilent than would be additional pictures.

]^4g



Fneshaater and Tertesfuial Mollusks -- Inttodttction

The plrotographs that adortr certain of the accounts are the work of

Daniel J. Bereza, a member of the corunittee, and Jerry Haraseqych. D. J.

Bereza and James D. Williarns aided me critically in the selection of nany

of the vernacular names herein employed. Further, I have profited by

written submissions from other members of the corunittee. william J'

Ctench pnovided most of the infonnation concerring Splrodon dtlatatun'

the Kanawha River snail, in North carolina and elsewhere- Leslie R.

Hubricht, G. Alan Solem, and especially F. Wayne Grimm, pnovided or in-

dicated most of the infonnation about land snails' Iocality data for

mrmerous specibs in the state were supplied by Harriet H' Riggs and Row-

land M. S-helley. George A. Te sent copious notes regarding the ecolo-

gical and taxononic status of the fresh-water snail genus Physa in North

darolina, but (thankfuLly!) no members of this genus, whose resistance to

environmentaf disturbance is notorious, were accorded any jeopardy status

by the connittee. Previously unpublished data that were contributed by

others are acknowledged here or in the species accounts and should hence-

forth be cited accorAingfy (".g., rtGrimm in Fuller (19??)t'). In addition,

numerous, courageous oral reports by comrcittee members influenced our

deliberations. Finally, decisions about inqlusion and status of the 28

species of concern were the responsibilify of only those corunittee members

*ho *"." actually able to attend the Syrnposiun' However, as Chairman'

and. in the light of subsequent information, I have been so bold as to

ad.just, only sliglrtly and in a few cases, the status of a given species

as deterrained by comnitteemen present at the symposium. In making such

decisions and in acquiring new data of various kinds, I have been aided

by several persons not actually on this conrnittee, including Mary G.

Curry, Drright W. Taylor, Ruth D. Turner, Malcol.tn F' Vidrine, and Kirk E'

I'fright.
I have taken the execution of this accoutlt solely upon myself. Fortun-

ately, the initial nnnuscript profited from critical readings by selected

Coruniitee participants -- Bereza, Gri-mm, Im1ay, Shelley, and Williams'

Slearly, any credit that accrues to this narrative must be widely shared,

wlr_i1e discredit falls to me aldne. Support for various aspects of this

report was provided by National Science Foundation Grarrt GB-40064, the

pew Foundation, the Dlpartment of Linmologr at the Academl' of Natural

sciences of Plr-iladelphia, the Fish and wildlife service of the u. s. Depart-

ment of the fnterio., 
""i 

dozens of persons who gave more of their I'sparerl

time than they could readily afford.

Finally, the most important ackrroruledgement: proforrnd grtltitude goes

to my wife, Micki, and clr-i.Idren, sammy and Rebecca, who suffered, not gladly

but more or less quietly, the theft from them of the scores of hours re-

quired for the preparation of this document, on the dozens of evenings

stretching through the many months.
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Soecies List

. -

Species

Gastropoda
MesogastroPoda

Viviparidae
Lioplan sub.carinata, ltlaccamaw Scavenger

Hydrobiidae
Amnieola sp., Waccanaw Snail 156

Pleuroceridae
Spirodon dilatatum, Kanawha Riversnail

lss

Basommatophora L

Planorbidae
Helisona magnificwn, Cape Fear Ramshorn L?L
Iaphius etrcosmius eucosmius, Greenfield

Ramshorn 170

Stylonrnatophora
Endodontidae

Angui.spira pauei.eostata, Mt. Mitchell Snail 186

Polygrridae
Mesodon areheri" Cherokee He1ix 186
Mesodon clffki nantahala, Noonday Helix 173
Mesodon ionesianus, Newfound Gap Helix 156
Mesodon orestes, Avenger Hel-ix 186
Irtodopsis soelneri, Waccannw Helix r-74

Bivalvia
Heterodonta

Unionidae
Alasnidcnta tz'iangulaifu, Triangle Floater 18?

Alasmidonta uatieosa., Brook flLoater 1?9
Anodonta couperiana, Barrel floater 180
Anadonta irnpticata' Alewife Ff-oater 188
'tCanthyz.iatt sp., Tar River Spiny Mussel 158

Carallculina pulla, Savannah Shoremussel 159
Elliptio "Laneeolatatt, Yellow Iance 181
Elliptio marsupiobeea, Cape Fear Spil<e 161
Elliptio sp., ltlaccamaw Iance 175
Elliptio sp., FiIe Spike 189
Elliptio ttaccatnouensis, Waccamaw Spike L62
Fuscona'ta masoni, Atl-antic Pigtoe I77

"Latnpsilistt oehraeea, Tidewater Mucket 182

"LarnpsiList' radiata complex, Lrke Waccamaw
population, Lfaccamaw Mucxet 164

Ligunia rlasuta, Eastern Pondmussel 190

18s

Status

Endangered

Endangered

Undeternined

Threatened

Extinct?

Undeternined

Undetennined
Threatened
Endangered
Undeternined
Threatened

Undeterntlned
Special Concern
Special Concern

Undeternined
Endangered
Enclangered

Spccial Concern
Endangered
Threatened
Undetermined
F.ndeingered

Threatened

Spccial Coucern

Endangercd

lhrtietennined



Freshuate? and Tetyestr i ,al  MolLusks -- Aeeounts Endangered

Proiasmid.ont;a heterod'on, Ancient Floatcr 168 Bndangercd

ViLi.csa eonst.r icta, Notchcd Rai-nbow 184 SpccieLl Concern

-)i-)(-)(-)(-)(-)i-)(J(i(-)(-)(-

SPECIES ACCOUNTS

GASTR0PODA; MESOGASTROP0DA; ITVIPARIDAI
(Livebearer Snails)

r4 ' ^1 i :  - -  o ,hnnn i . r , t+n  (Say)
u u v P  J L r r  o 6 u w q l  u r 4 t s

WACCAMAW SCAVENGER.

i'rscription: A small snail '  length about 13 mm (t/z in.), with an

op"o.ulm, carinate whorls, and usually straw colored she1l. These char-

acters rn-ill- serve for identification because it is the only Carolinian

Liopi,ar, and cl-osely resembles no other snail in the carolinas, and the

only i*iow-n population south of Virginia is restricted to Lake l{accamaw.

An excellent illustrated review of this speciest morpholory and range was

presenred by clench and Turner (rgss), and it was additionally figured in

Emerson and Jacobson (fgzO).

Distributio4: Range -- discontiguousl basins of Potomac, Susque-

harura, and Delaware rivers in MaryIand, Pennsylvania, and Virginia; one

population in North Carolina.
North Carolina -- Lake l{accamaw, Columbus Co.

Habitat g! Mode of Life: The i{accamaw Scavenger characteristically

burroys in sand and mud watelway floors, but appears readily susceptible

-to rmrch fine sedimentation. In the latter respect it is oddly different

from members of the closely related Senus CampeLona, which thrive in fine

muds. Some species of this genus are figured in Cl-arke (fgZS), Harman

and Berg (fgZf), and others el-sewhere. LLke CatrpelomQ.t on the other hand,

L. eubca?1:.nata is thouglrt to devour small invertebrate animals and organic

debris. In Iake Waccarnw it is moderately common in sand beneath shallow

waters. 
i

ReDroduction: Judged by the Iake waccamaw population, this snail can

breed very successfully under congenial circumstances'

status: Endmtgered, see Remarks below, and the account of Elliptio

L)A9edmtu)en81:8.

Remarks: The vernacular name introduced here refers to this speci-esr

atteged feeili-ng mode and to Iake Waccamaw. To thus identify tlr-is popula-

tion with its mother waterway is thought justified because, bereft of opp-

ortunity for interbreeding with its kind elsewhere, it is surely an isolate

and an incipient species. An alternative common name, Keeled }4ystery

Snail, was introduced by Emerson and Jacobson (fsze) '

References: Clarke (tgZg), Clench and Turner (1955), Emerson and

f""i6;oi-iffi6), Hannan and Berg (f9?1); see list following introduction'

{-)(+(+(+Hi)(-)t)F)(r,'-
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GASTR0P0DA ; MESOGASTROP0DA; HYDROBIIDAE
(Faucet and Watercress Snails and relatives)

Armieola sp. h/ACCAMAI.I/ SNAfL

Delcription: A formal description of this species, new to science,
is being prepa.red by Dr. Fred Thompson, a member of the Conunittee on
Freshwater and Terrestrial Mollusks. Any description will have to await
publication of ttris paperr but it can be noted here that this is a snall
form apparently restricted to Iake l{accamaw.

Distribution: Range -- an appa.rent North Carolina endenic; Iake
Waccamaw, Colr.rmbus Co.

Habitat and Mode of Life: This snail- is conmon in submerged vascu-
Iar vegetation (F. G. Thompson, pers. comm.).

Status: End.angez,ed.. See the accounL of ElLiptio uaeeanaueneis '

(Status) Iater in this chapter.

Renarks: As intimated in the fntroduction, the Waccamaw Snail is
an excel-lent example of a species that could be extinguished before there
is adequate opportunity to make it fully krrown to science and the public.
It is like1y that additional urdescribed hyclrobiids, some endenic and in
great danger, are still undiscovered in North Carolina.

GASTROPODA ; STIIOMI"IAT0PHOTRA ; POLYGYRIDAE
(Polygrras, Helices, and relatives)

Mesodon j onesianus (Archer) NEUFOUND GAP HELIX

Description: Measuring about 13 mm (t/Z in.) in breadth, th-is snail
so closely resembles two small congeners, M. subpalliatus (n1lsbry) and
M. uethetbyi (Bland), that further descriptive remarks are pointless.
Burch (1962) has made the distinctions among these three animals quite
clear, but Pilsbryts (1940:258, Fig. 455) i l lustrations are incorrectly
labeled: the smallest snail in his Figure 455a of M. uetherbyi is Mesodon
ionesiaruts, and only the two larger snails in Figure 455c are Mesodcn
ionesianus (n. w. Grimm, pers. comm.).

Distribution: Range -- a few localit ies
of North Carolina and Tennessee (sevier Co.).

North Carolina -- western:
(Hubr icht  t9?0,  l9?3) .

in the Newfound Gap region

Haywood and Swain cos.

Halitat aru! I lode of Life: This species is restricted to moist
forests of birch, beech, maple, ;rnd henlock. Nothing elsc about its
natural Lr-istory has been published (but see below).



Freshwater and Tew,estrial MoLlusks -- Accounts End.anqet,ed

Status: EnCartgtered-. This spccies was listed as rtrare" (nNUIf fgZS)
and Icndangcrcd't (Hulrricht I972). Bccause of its narrow riu"rgc, great rar-

ity, and spcciali-zcd habitat, we consider Lt Endangered. The Newfor.rnd Gap
region is included in the Creat Smoky Mountains NationaL Park, but, iron-
ically, road building and clearing, and other activit ies designcd to
increase thc recreational value of the Parkrare a grave potential threat.
fu'e do not lcnow of present direct threats to specific populations, and

further research nright indicate that the status of this form should be

l-owered. Th-is would be highly desirable. On the other hand, other than
the rnlred blessing of inclusion in a National Park, no measures protective
of tlds snail- are in effect. We recommend a National Research Area for a
radi,us of several niles around Newfound Gap. A potent avenue toward more
immediate, Iegal protection 61 M. ionesianus is currently being explored;
the Li. S. Fish and Wildlife Service has proposed it as a nationally En-
dangez:ed species, saying t'Tlr-is species lives in the humus zone very near
to a parking area at Newfound Gap, North Carol-ina. Trampling of the
forest f itter can easily destroy this species. There are onJ-y an esti-
mated 300 living individuals which are found only in birch, beech, maple,
and hemlock forest in the Great Smolqy Mountains National Park in Swain
Connty, North Carolina.n (Federal Registet' 19?6, 4l:L7742-L774?). If

this proposal- is approved, the Newfound Gap He1ix rdll be protected by
the provisions of Public Iaw 93-205.

Readers will have noted two difficulties inherent in the foregoing
relnarks. First, certain deteils in the Fish and Wildlife Service account
of Ir!. jonesianus, quoted above, are at variance with information gathered
by this Comrnittee and expressed above also. CIearIy, each statement is
based on partially superior data, and complements and strengthens the
other. This does not affect the need to interpret the Newformd Gap Helix

- as Endangered" but emplrasizes the need to continue researches concerrring
all species, especially those jeopardized by our activit ies. Second,
neither this report, any ensuing legislation by North Carolinar nor any
federal act, can be expected to ensure the safety of any organism without
the continued and vigilant comrnittment of every citizen. The need to
promote public awareness in this context is discussed in the fntroduction
to this chapter. r

Remarks: The vernacular name introduced here, Newfound Gap Helix,
refers to the lone region to which this species is believed to be re-
stricted. An alternative name, Jonest Middle-toothed Iand Snail, was
used by the Fish and Wildlife Service in the Federal Regieter listing
cited above.

References: Burch (rgez), DNER (19?3), Hubricht (1gzo, L972),
Pilsbry (f940)1 see list following introduction.

Hubricht, L. R. 1973. The land snails of Teruressee. Sterkiana

{J:11-17.

?f,\_,fi V6-,\-,r-,i,\-^-
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BIVAI,VIA; HETER.ODONTA; UNIONIDAI
(Fresh-water Mussels)

ttCanthyri.a.'t sP. TAR RIVER SPINY MUSSEL

Description: As the only spinose nussel in North carolina, this

species can be confused w-ith no other in the state. Also, it is appar-

ently endenic to the Tar River. A formal taxononic description is being

prepa.recl by Dr. D. H. Stansbery, 0hio State University; this will pro-

vide illustrations and additional identifying characters when published.

Mearnr'hile, the student can d.epend upon the figure published in SheIIey
(Lgzz).

Distribution: Range -- North CaroLina endenic; Tar River'

Habitat and Mode of Life: The Tar River Spiny Mussel has been

collected on sand and mud bottoms in shallow waterr but its presence in

mrskrat rriddens (tU. f . Irn]ay, pers. comm. ) suggests that it also occurs

in deeper water. Having been encountered on few occasions, it is pre-

sumed to be extremely rare, and little is lmown of its natural history,

including the identity of any glochidial host or other aspects of its

reproduction.

status: End.angered. Ttr-is species is extremely rare and endenic to

a single riner, an interpretation which supports the earlier (OUnn fgZS)

state decision. The federal Qffice of Endangered Species, U. S. Fish and

Wildlife Service, is contemplating Endangeted registry for the species.

No protective measures are currently in force, 'and none seens to be of-

ficiatly contemplated, but it is clear that the fuII length of the Tar

River must be protected from adverse impa,cts if its Spiny Mussel is to be
preserved. Research into distribution of this species is required in

order that flourishing populations, if any exist, be located and pro-

tective measures be intensified in such areas. Also, the glochidial

hosts, if any, must be identified. These measures are important in tenns

of pride in the natural wonders of North Carolina, and the esthetic and

unique nature of this species. A more tangible reason for protection of

the Tar River Spiny Mussel is its potential research value. Spirty mussels

of qnique species occur in the James River system of Virginia and the

ALtanaha of Georgia, as well as the Parnlico, which includes the Tar River.

It seens probable that rnillenia ago there dwelt in the ittl-antic drainage

a genetically related rrracetr of spinose fresh-water mussels which is sur-

vived today by three moder:n species. Knowledge of the details of the pre-

Suned discontiguous natural- extinction of this group wouid inform us
greatly concerning the survival of fresh-water nnrssel-s, individually and

as a group, and the advantage they can offer an ecosystem. The same is

true in the case of Ptolasmidonta heterodnn, discussed later.

Remarks: ft is unfortunate that in a report snch as this, intended
for a general readership, a full scientific narme and description rre not

available for a given species. Hottevcr, thcse are forthcondng for this

mussel, and for the moment users can accuratcly be content with the ver-

nacular name, Tar River Spiny }htssel, which is, obviously, derivcd from
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the ri.ver to tdrich thc spccies is apprrcntty restricted'

l isferenct:s: DNfft (fSZS); see l ist follorving introduction'

Stl"tt. i  n. lt. lgzz. fn defense of naiades' Witdlife in N' C'

36 : -l-E, ZG-Z? .

Corurrculina pulla ( Conrad) SAVANNM SHOREMUSSEL

Dtrscrirrt ion: A tiny species, whose shell rarely excecds 26 run

(1 in. ) in lcngth. At m;tu;ity it is consistently the smallest fresh-

water mussel in the entire Atlantic d.rainage. The surface of the shell

i s conunon l yco r ruga tedbyp ro rn inen tg row th r i ngsand thepe r i os t racum
is coarse. There is conspj-cuous sexual dimorph-ism of shell- and of the

anirurl wit6in. l"tore specifically, the female is unique in the North

Carolina fauna because of its carturcle' These characters' individually

a n d i r r c o m b i n a t i o n , e n s u r e c o r r e c t i d e n t i f i c a t i o n o f t h i s a n i m a l . I t
has been figured by Bates (1966), Ernerson and Jacobson (1926)' and

Johnson (rgzo).

Distribution: Range -'Altamaha River System,. Georgia, north into

Cape Fear and Neuse river systems, North Carolina (Johnson 19?O)'

North Carolina -- only population larorn'n to have been

thriving within last decade occurs or occurred in university Iake' near

Chapel HiIl, orange Co. (f. p. E' Morrison' pers' conun')'

Habitat and }fode of Life: The Savannah Shoremussel favors shallow,

stifflot sfrrggish water at stream margins' No gloclidial host is known

for this species, but wilson (1916) and Mernilliod (19?3) recorded sun-

fishes and a bass (Osteichthys; Centrarchidae) as hosts of C' parua

(sarnes) of the Mississippi basin and Gulf d.rainage. The host(s) of the

savarurah shoremrssel may-perhaps best be sought initially among centrar-

chid fishes. Nothing turlfrer is lcrornm, or realistically inferred, about

i npo r tan taspec tso f i t sna t r r ra }h i s to ry .Recen tpe re ru r i a l obse rva t i ons
orr'g.t""t (fgOO) population of C, puLLa indicate that' even in the pres-

ence of congenial fraUitat and glochidial hosts' this species has a low

reproductive rate.

Status: Endangered. The great rarity of CaruneuLina puLLa is suf-

ficient justificatiln ror ttlis assignment. 0f the few published records,

m o s t a r e f r o m N o r t h C a r o l i n a , b u t t h e o n l y p o p u l a t i o n l o r o w n t o t h r i v e a t
present is that in the Savannah River described by Bates (1966) as C'

p a t r i e k a e . T h e s e , a n d . t h e O r a n g e C o r r n t y s p e c i m e n s , a r e t h e o n l y l i v i n g
examples lsrown to have been recorded for many years' There is an obvious

d e c l i n e i n r e c o r d e d o c c u r r e n c e o f t h i s s p e c i e s . I t w a s n o t e n t e r e d o n
former Carolinian lists of jeopardized organisms (Ol1g1 lgZS, Nat're Con-

"""our,"y 
19?5), so the present listing is an inportant.step toward con-

servation of th:is animal. No protective measures are in force, and pre-

serwation of the habitats of the 0range county, North carolina, and sa-

varurah River populations is crrrciaf ii it is to su'wive' fdentificati-on

of at least the doninant natural host(s) of the gloch-idia is essential

research for conserwatory nanagement of the species'
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Remarks: Species of Carunculina ttmay be extremely abundant in a few

inchesr depth, following.the waterts rise and fall, seeking its nargin

(Clench and Turner 1956, Granthan 1969, Isely 1925, Murray and Ieonard

1962, Utterback 1915-1916).r' (futter 19?4c). Ttr-is activity appears to be

characteristic of C. pulla. The vernacular name coined here reflects its

usual habitat, as well as its custonery occurrence in streams traversing

Coastal Plain savaruras, plus the fact that its healthiest lcrown population

Occupies a portion of the river system of the same name. There exists
another ver.nacular epithet, rrBankclimberrrt that is appropriate to specieS
of the genus. ft was originally associated wi-th PleetomeYua dambeyanuo
(Valencierures), a common species in the GuIf and lower Mississippi basin

drainages that belongs to another subfanity (lmbteminae) and bears no

morphological r,esemblance to any Cananeulina, and with Lanpsilis fallacioea
tsnitht Simpson, a widespread Mississippi basin nussel of debatable tax-

onornic validity or rank. The l-atter is more generally called the Slough
Sandshell and, though of the same subfaniLy as Caruneulina (Lampsilinae),

looks very different from members of that genus (see Coker 1915). Ac-

cordingly, the expression rrshoremrsselrr is offered as an alternative.
There are others. Murray and Leonard (1962) origilated or adopted the

name Lilliput Mussel for d. parua., another I'tississippi basin species
wtr-ich, like most representatives of the genus, is typically of dininutive
size. Presumably the reference is to Lil1iput, the land of tiny people
in Swiftr s Gull ioerts fu,auels. Emerson and Jacobson (19?6) coined Dusky --

Caruncle Mussel for C. pulla itself (as Ionolasma pullun). In this case

the references are to the Iatin adjective puLlus, for rtdarkrrr as the color

of its periostracum, and to the calrncl-e. We have chosen the name given

here because it is nore natural, more understandable, more eupftronius, and

less crunbersome than the extant alternatt'ves, and because, in reference to

"Lilliputr" not all Caruneulina are tiny. It i-s an ironic reflection on
rrthe state of the artrt that so much verbiage can be expended on the ver-

nacular name of a species about wtrich we larow so little!
The members of the genus Carunculirw pose an intinrideLting taxonomic

challenge. Views on the numbers and names of trr.re species in the genus

range in time and character from Callrs (fSgO) to the reccnt opinions of
Johnson ( tgzo,  I9?2)  and Burch (19?3,  19?5b).  Crarvfor i i 's  (1972) obser-
vations show that the fenale caruncle is a morphologically protean struc-

ture, which may have some value as an interspecific discrinr-i-nant. Thj.s

line of inquiry remains to be exploited, however, and extant concepts of

speciation in Carunculina depend solely on conchofogical data. The
correct number and nornenc]ature of Atl-antic drainage species are moot,
and the combination C. pulla is employed here for all Carolinian popu-

lations in deference to Johlsonts debatable decisions.

References:  Burch ( Iozs,  19?5b),  DNIR (19?3),  Emerson aud J i rcobson
(rsza) ,  Ful ler  (19?4c) ,  Johnson ( r9?o) ,  wi lson ( rgr t r ) ;  see l is t  fo l lcrw-
ing introduction.

Bates, J. M. ]966. A new species of Cayuneulirza (Unionidae: Pelecypodl)
from the Savannah River, South Carol-intr. Occas. Pap. !{us. Zool. Lrniv.
] ' t ich.  No.  646:1-9.

CarI , R. E. l-896. A revision and synonl'rnv of thc pa?Du'; group of uni-
onidae.  Proc.  fndiana Acad.  Sci .  1895:109-125.
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f,o[<er', R. E. 19]-.5. The common and scientific names of fresh-water
mussels.  U.  S.  Bur .  F ish.  Econ.  Ci rc .  No.  I5: f -4.

Crawi'ord, I"1. J. Igi?. Observations on some Iouisiana Unionidae. Unpub.
M. S.  thcs is ,  Le.  State Uni-v . ,  Baton Rouge,  LA.  67 ptgcs.

.f,otrnson, R. I. L972. The Unionidae (Mollusca: Bivalvia) of peninsular
Ftrorida. BuII. Fla. State Mus., BioI. Sci. 16:18l--249.

Mer.:illionid. W. 19?3. An investigation for the natural- host of the glo-

chi,Lia of Toeolq.sma parua. Undergrad. res. paper, Ia. State Univ.,
,B;"'on Rouge, LA.

Mun"ay, l{. D., and A. B. Leonard. 1962. Handbook of unionid rnussels in
Kansas. Univ. Kansas Mus. Nat. Hist. Pubt. No. 28, Iawrence, KS.
i64 ;ages.

Nature Conserwancy, The. 19?5. Rare and endangered species of South
Carolina. The Natrire Conserv., Arlington, VA. 41 pages.

ELLi:tio ma?supiobesa Fuller CAPE FEAR SPIKE

Description: The rather small size, wedge-Iike shape, and shiny,
yetlc."rish Feriostracum of the shell of this species serve to distinguish
it from other mernbers of the genus. fn addition, the gravid fernale bears
a mrsupium that is unconmonly obese for this genus. flfustrations were
provided by Fuller (tgzz) and Burch (19?5b).

Distribution: Range -- North Carolina endernic; unequivocally lcrown
only from several localities in Cape Fear River near Fayetteville, Cumber-

land and Bladen cos.; single specimen possibly referrable to this species
recently collected in the Northeast Cape Fear River.

Habitat and Mot: of Life: The Cape Fear Spike has been found at and
.near 

the type locality only in a peculiar, coarse, yielding substrate corn-
posed of fi-ne sediment mixed r,s-ith finely divided clay and organic debris.
The specimen from the Northeast Cape Fear River that may be this species
was taken in deep, fine se{iment. The greatly swollen rnarsupium of t}ris
species implies great larval producti-on, and this correlates with the
species t commonness at its type locality. That it appears to be neither
abu.dant nor widespread suggests a damaged relationship to its glochicial
host(s) .

Status: Eldangez,ed. The species is ls:roltn definitely only from three

sites in the Cape Fear River in Bladen and Cumberl-and counties. This
reach of the river receives some organic enrichment, presumably from Fay-
etteville and neiglrboring mrnicipalities, as well as sedimentation from
probable sheet erosion (lNSl 19?1). These factors al-one are sufficient
to jeopardize most fresh-water mussels, but, in view of this speciest
tolerance of a certain amount of sedimentr threats to its glochidial
host(s) are probably a greater difficulty, The gradual attrition of the
Cape Fear Spike under these circumstances is highly probable, but a more
inmediate threat is posed by proposed or authorized dams and impowtdments
above Fayetteville (USlCn 19?5). The usual effects of dams, including
cold water bottom-release and an ilartificial tidert regine, ninimize shal-
low water habitats and their suitability to mussels, as weII as nany other
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forms of aquatic life. No protective measures are lsrown to be in effect

or proposed for the cape Fear spike. Reconsideration of the impoundment

activities referred to above, ilnprovement of extant and prospective mrnic-

ipal and industrial effluents, measures for curbing point and non-point

sources of erosion, and identification of its glochidial host(s), all are

things that can contribute to preserwation of this handsome and rlnusual

animal that is peculiar to the state of North Carolina'

Remarks: In its slender lateral outline, with pointed posterior,

ntf*$Gsupiobesa resenbles E. diLatata (Rafinesque) of the Mississ-

ippi basin andGu-If drairtage, a not cJ.osely related congener that is

conunonly called Iadyfinger-or Spike. The latter name is especially ap-

propiatl to the shape of this species and similar Atlantic drainage menr-

bers of the genus. This fact, ind recognition of the river to which E'

marsupiobesa is preswnabty 'ni-que, lie at the root of the vernacul-ar name

coined for this rePort. 
!:

References: Burch (1975b), usAcE (rgzs); see l ist following i 'ntro-

duction.
ANSP. 1971. Cape Fear River surveys 1969-1970 for E' I' duPont de

Nemours 8 Company. Dept. Linrrol. Acad'. Nat. Sci. Phila., Philadelplria,

PA. Il2 Pages.
Fuller, s. L. H. Lg72. Elliptto marsup^obesa., a new lresh-water rnrssel

fron the cape Fear River, North carofna. Proc. Acad. Nat. sci. Ph-ila.

124: l -10.

Elli,ptio rtqccamntensis (I€a )

Description: This species is readily distinguished from other

tllipti,o in tt. state by its lirlited range, angular l-ateral outline, and

very-sharp posterior shell ridge (Figures L and 2). Conchologically some-

what sirnilar animals occur in the Waccamaw River as far south as Horry

county, south carolina. The shell is easily confused with that of males

of the Lake waccamaw population representing the "LonpsiLis" ta<iiata

complex. The differ".r""t 
"a" 

discussed in the "L." radiata account, and

conpa.re Figures I and 3. Illustrations of this species were published

by Burch (iozs, 19?5b), Emerson and Jacobson (tszo), and Jolnsc-n (19?0)'

Distributiqg: Range -- North Carolilra endernic; only recorded from,

and apparently restricted to, Iake Waccannw, Columbus Co'

Habitat and Motle of Li.fe: The preferred habitat is shallow-water

areas and the cleanlol*if,ily-"*nd f:loor of Lake Waccamaw. rn spite of

the fame of the waccamals spike and the ease with r.'hich it could bc

studied, almost nothing is loown about its natural history. It is

reasonably :rssumed tfiat the gloc]ridial host(s) occttr anonq the I;rke l{ac-

camaw ichthyofauna trs considered by Hubbs and Raney (tg+0). Hot"cver, J.

H. Giltespil (p."". cornm.) has devel-opccl electrophoretic cvidencc that

several of the species dcscribed by these authors sclrcely differ genet-

ically from populations in the wacc;rmarv River basin below thc l;tkc.

WACCAMAW SPIKE
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Figure  1-  La tera l  v iew o f  a  juven i le  she l l  o f  E l l ip t io  Daeeamatens is ,
the  Waccanaw Sp ike .  Lake Waccamaw,  Co lumbus County .  Anter io r  le f t ,
pos t -€ . r io r  r igh t  in  bo th  f igures .  A .  Outer  (per ios t raca l )  sur face .
B.  Inner  (nacreous)  sur face .  Ac tua l  leng th  36  mm.  Note :  in f la t ion
(breadth)  o f  she l l ;  rad i .a l ,  scn lp ted  and/or  p igmented rays  on  an ter -
i o r  s u r f a c e ;  s h a r p l y  c a r i n a t e  ( k e e l e d )  p o s t e r i o r  r i d g e ;  a n d  r a i s e d
rad ia l  scu lp tu re  on  pos ter io r  s1ope.  The "box- l i ker t  charac ter  o f  the
out l ines  and sur face  ord inar i l y  abates  w i th  age.  Compare  w i th  the
Waccanau l t lucke t  (F igure  3)  .

F igure  2 .  l r {agn i f ied  dorsa l
v iew o f  she l l  in  F i .gure  1  .
In  add i t ion  to  charac ters
ment ioned above,  no te  the
I 'beak  scu lp tu rer f  ,  the  few,
concent r i c  r idges  on  the
umbones or oldest part of
the  she1 l ,  wh ich  is  typ ica l
of the gemts El l ipt io.

Status: Endangez,ed. The Waccamaw Spikets very restricted geo-
graphical range would alone qualj,fy it for this category, but the accel--
erating l-and developnent that prornises ultimately to girdle Lake Waccamaw
guarantees the terrninal jeopardy of most of its denizens. Un1ess this
change is subjected to the most assiduous quality control, the sti l l
rather pristine sands of the lake floor will become befouled by sed.iment,
plus organic material-s and their attendant vegetable growth. Such changes
are inimical to most lacustrine benthic organisms. The present trend
toward central-ized sewerage in the community of Iake hlaccamaw (K. E.
Wright, pers. corun.) could have results either benefici-aI or disastrous
for the lake. In addition, use of the herbicide Silvex in canals adja-
cent to the lake probably endangers its inhabitants, including mussels
(Ufnn fgzs). Itrowledge of the Waccamaw Spike's glochidial host(s) would
facil i tate efforts to conserwe this species. Its Endangered status, as
deternined by this Comrnittee, is consistent with earfier opinions: rrrare

and endangered" (Stansbery'19?1), trendangered" (DNm 1973), and I 'rare

throughout entire range and in danger of extinctiontr (Heard f975).

B
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Honesty compels us
present, though it

Remarks: The
Spike, is analogous
marsupiobesa.

to note that the Waccamaw Spike is not rrrarerr at
promises to be so soon.

rational-e supporting the vernacul-ar name, l{accamaw
to that used in the case of the Cape Fear Spike, E'.

Beferences: Burch (IOZS, l9?5b),
( fsz6),  Heard ( fszs),  Johnson (fgzo),
ing introduction.

Hubbs,  C.  L . ,  and E.  C.  Raney.  1946.
North Carol ina. Miscel l- .  Publ_. Mus.

ttLarnpsilis" tadiata (Grnelin) complex,
Lake Waccamaw population

J'

Lescription: The population in question is considered unique by
members of this Committee (F'r1ler, Imlay, and Williams) who conducted a
naiad survey of the l{accamaw River basin, and adjacent basins and sub-
basins, just prior to the Synposiurn. Th-is mussel- exh-ibits conspicuous
sexnaf dimorphism of the she1l, and the female resenrbles no other species
in Iake l{accamaw, while the male is conchologically almost indistinguish-
able from ELliptio u)accanaiensis of either sex (Figures I and 3). How-
ever, the postbasal mantle margin of the Waccamaw Muclcet is darkly pig-
mented (figures 5 and 6) in both sexes, whereas this is true of neither
sex of the Waccamaw Spike. A sense of the differences between the Wac-
camaw Mucket and related Carol-inian populations can be gained by compa.r-
ing Figures 3 through 6. fl-lustrations of more or less conchologically
typical morphs (or subspecies) in tlne t'L.tt radiata complex can be found in
Athearn and Clarke (1962), Burch (I9?3, I9?5b), Clarl<e (fsz:), Clarke and
Berg (foSo), &nerson and Jacobson (fsze), Johnson (fgzo), and 0rtmann
( lsre ) .

Distribution: Range -- North Carol-ina endern-ic1 confined to Iake
l{accamaw, Columbus Co. Sinilar but dJ.stinguishable poprlations occur
sporadically in the river below the lake.

Egbitat and Mode of Life: The ttLanpsi l is" radiata complex is wide-
ranging in North America. Understandably, an el lormous vlr iet. \-  of hirbitats
is involved. Atlantic drainage members of this complex, on thc other
hand, are most character. ist ic of t idal por-t ions of r iv..rs i l .ni l  (--reeks, iryrd
of waterways (t ike Lake Waccrrrnarv) close to the sea. Popr-r lat iotrs do, tr f
course, occur much farther upriver in certain basins. They favt 'rr  a r: Ican,
sa.nd bottom, but a softer, ruddy bottom is sometimes toler.;r ted. Resal.d-
less of hiLbitat type, ferr populat ions hi lve ygg bcen dctccted in North
Carol ina. Most of thcm, l ikc the tr{acca.marr Mucl<et, f loul isir  .r t  i )resr)nt.

Reprot ' luct ion: One at l ! : i rst nonrimr1 membcr of thi-- "Lan::: i . i .Ls" Patl iata
complex, "L.t t  r".  Luteola of thr. l t ississippi basin .rnd ptrrh;rps r ' l_ser,/h\.r 'c,
uscs  a  la rge i  numbcr  an t l  var . i c ty  o f  g loch id i iL l .  l ros ts  ( l ' r r l . l c r  l t )? . l c ) .
Complementa.rv jnformation rvas pr.ovir lcd by Kal<onut: (fgZ:) lnJ ' lo, i la rur. l
Fcrnando (1969 a . r td  o thcrs ) .  I t  i s  ru rso t rnd  to  i rnpute  r )n .  n lus t i f  l r s  h r rs ts

DNIR (1973), Emerson and Jacobson
Stansbery (1971); see l ist foll-ow-

Endemic fish fauna of Iake l{accamaw,
ZooI. Univ. MichiEan No. 65:1-30.

WACCAI'{AI,r/ MUCI$T



Freshwater and Teryestrial l,iollusks -- Aeeounts Endanqered

to another, cven c.tosely related, species, but to infer from thc infor-
mation abovc that thc l{accamaw Mucket has more than one host secms very
reasonable. Refer to the discussion of ELliptio uaecqnauensls immedi-ately
preccding.

Figure 5. Lateral views of nale (above) and female (below) shells of the
Lake Waccamaw representative of the ,,LonpsiLie,t y,adiata cornplex (Wacca-
naw Mucket). See Figure I for positioning. Actual length of male 57 nm,
fenale 65 nm. Note degree of sexual dirnorphisn (cornpare with Figure 4),
and resemblance of male shell to- that of the Waccanaw Spike (Figure 1).

Status: Endangered. The rationale is essentially identical to that
for ElLiptio uaccanauensis abo\e.

Remarks: The vernacular name chosen for the Iake Waccamaw population
derives fron the fact that the name ilMucketr has long been of widespread
use for species of Larnpsilis and conchologically similar genera in the
Mississippi basin. An irony is that the nL." r,adiata, group is not true
Ianpsilie at all. In Lunpsilis the female postbasal mantle margin is mod-
ified into a fish-Iike flap whose entirety can move in a sinuous fashion,
thus serving as a lure for predatory fish. Wlren these disturb the flap
they also disturb the nearby marsupium, and are showered with glochidia.
Kraemer (fSZO) wrote an interpretation somewhat at variance with this, the
traditional one. In the ttL." radiata complex, on the other hand, the
postbasal mantle margin is compa.ratively poorly mod:ified. Tt is rather
broad, roughened, and deeply pigmented (Figures 5 and 6), to be sure,
but there is no piscene flap, and motor activiff is confined to a region
a short distance anterior from the incunent mantl-e aDerture. Here the
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mantle margin consists of a ribbon of tissue (Figure 5), which can be ex-
truded from between the valves of the shell and then retracted. sudd.enly.
on the other hand, this nribbontr is obsolete in some specimens (Figure 6).
These morphic and firnctional modifications of the postbasat mantle margin
are unique. They appear to have been mentioned first by welsh (rgos),
whose observations were recently confirmed in the Mississippi basin and
Atlantic drainage by two members of tlris conunittee (trutter and rnrray).
hle are preparing a new genus-group name for this comprex of mrssels.

Figure 4. Lateral views of nare (above) and femare (belowJ sher.rs of the
ortonrs Pond, Brunswic-k county, representative of the nLunpsil is,, r,adiita
conplex. Actual lengthof nale 64 mn, fenale 79 nn. Note iesser degree
of. sexual dinorphisn cornpared with Figure 3. Also note rnalformed
("b l is ter"1 pear ls  on poi ter ior  adductor  nuscle scar  (1)  and anter ia i l
a long paI l ia l  or  nant le scar .  ?hese can be induced by v i ruses and/cr
unionicol id  water  n i tes (Ful rer  L974c) .  The notch in ' the upper ref r
margin of the female valve is from erosion and,/or corrosion of tnu shell,par t  of  the pathology of  nussel  senescence.
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Figure 5. Ventral (A) and lateral (B) views of fenales fron the Ortonrs
Pond population. Actual length ca. 80 rnn. In A anterior is left. In B
posterior is left, the right shell valve has been removed, and the under-
lying nantle sheet has been everted upwards (dorsad). Note: charged or
loaded marsupiun of  le f t  g i l l  (1) ;  broad,  rough (papi l lose) ,  and dark ly
pigmented postbasal mantle margin (2); "ribbon" of t issue on postbasal
narg in (3) ;  foot  (4) ;  incurrent  nant le aper ture (5) ;  anter ior  par t  of

- -inner demibranch of gi11 (6); non-marsupial portion of outer dernibranch
of  g i l l  (7) ;  and labia l  palp i  (8) .  These features nay serve as an in-
troduction to the internal rnorphology of fresh-water rmrssels, but
species other than ttLatnpsilis" radiata exhibit different details of the
narsupium and postbasal nantle nargin.

Figure 6. Ventral view of
a gravid female of the

"L." radiata conplex fron
the Kennebec River, Maine.
Actual Length ca. 80 nn.
Note absence of a i lr ibbon"

of  t issue a long nant le
nargin (see Figure 5) .

Although nore weakly developed than in Figure 5, pignent extends the
length of rnantle margin (see Figure 9 ). Such specinens occasional.ly
occur in Carolinian populations. The charged marsupiurn of the left
g i l l  is  v is ib le wi th in the poster ior  nant le cavi ty .

B
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_ References: Burch (tgzs, 19?5b), Clarke (tszs), Clarke and Berg
(fssg), &nerson and Jacobson (tsze), Fuller (fsz+u,c), Johnson (fg7o),
0rtmann (1919), Tedla and fernando (rsog); see list forrowing intro-
duction.

Athearn, H. D., and A. H. clarke, Jr. 1962. The freshwater mrssers of
Nova scotia. Nat. Mus. canada Bull. No. lg3, contr. Zoo1., 196o-1961:
11-41.

Kakonge, s. A. K. Lg7z. The ecology of sone metazoan pa.rasites of, and
their effect on, smarl stream fishes and fry. unpub. ph.D. dissert.,
Univ. Waterloo, Ontario, Canada. 163 pages.

Kraemer, L. R. I9?0. The mantle flap in three species of LanpsiLis
(Pelecypoda : Unionidae). Malacologi a le:221282.

hle1sh, J. H. 1969. Mussels on the move. Natura] History ?g:56-59.

ProLaenid.onta heterodorz (f.ea) ANCIU{T FIOATER

Descriptiqn: This is a srnall mussel, whose shell rarely achieves so
much as 38 rnm (1 I/Z jrn.) of length. The epithet hetey,odpn (rrdifferent
tooth") emlfiasizes the chief distinguishing characteristic of this species,
which is the only known North American fresh-water mussel that consistent-
ry has two rateral teeth on the rigft vlIve, but only one on the }eft.
A1l- other laterally dentate Nearctic species have two latera1 teeth on the 

-_-
l-eft varve and one on the right. However, atypical rateral dentition can
occur in this species, as welr as in others. Accordingry, the beginnlng
student of North Carolina mollusks should be aware of other discrininants
for this species: female shells are somewhat more obese (i.e., raterally
infrated) than those of males, and shells of both sexes become increas-
ingly arcuate with advancing age. .rn North carorina, the Ancient Floater
can be confused only w-ith young mernbers of the genus Elliptio, ftom which
it can be distinguished by its mottred but col-orful- mantre margin. use-
fur aids in identification incrude Burch (19?3, r9?5b), clarke and Berg
(1959), Emerson and Jacobson (tszo), Johnson (iszo), .nd o.tr"n, (1919t.

_ 
Distributio!: Range -- Atlantic drainage; North carolina, sporad-

ically north into Canada.
North Oarolina -- Neuse (Johnson 19?0, Walter 1956)

and Parnlico (n. U. Stansbery, pers. cotnm.) river systems.

Habitat and Mode of Life: very litt1e is lcrovrn about the natural
history of the Ancient flLoater. However, sonretlr-ing may be said of its
habitat, wlr-ich is itsel-f none too crear. rt is usuallv encountered in
stabl-e stream floors of sand and/or fine graver, but, lil<e nost othr:r
members of the subfarnily Alodontinae, it has a considerabfe tolerance of
sediment overlying formerly clean streambeds.

-Reproduction: This species is lcrown to breed in winter (0rtnurnn
1919). rts extcnsive and broken range suggests (t) that severa-L fishes
sertre as glochidial hosts, but none has been implicatcti (F.rrl ler r! ')z4c)i
;rnd (2) that these host spccies, l ike the mussel itself. exhibit r:rther
strong prefercnces for certain habi-tats whose disturbance .l.r.a,js to elim-
ination of host and pnrasite alike.
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Stirtus_: Enccm3ered. The Ancient Floatcrts relict distribution sug-
gests that it was ir"Iready failing prior to scttlement by European ;rnd

Africen m:rn. Also, irr,cause of its small sizc, it was prob;rbly no more
than an occasional and inldvertent item in the diet of aboriginal man and

certai-n otircr mamnral.s knornu to prey upon frcsh-water mussel-s, like the
raccLron illrrrr rlluskrat, Habitat destruction is hastening P. heterodon to-

ward extinction. Although recent discoveries have expa.ndcd lanowledge of

its range, the nunber of lmown populations is dwindling. We are aware of
a healthy population in Connecticut that was elininated from a tiny, sandy

streant by sedimentation from construction of a single house. The only
thriving popul-ation knor,m to us occurs in New Hampshire, and the last
rrstronglroldrt of the species appears to be the Connecticut River system of
New England. fn North Carolina this species is in great jeopardy. The

on1-v recently discovered specinens are from the Tar River, and, despite
numerous attempts, hral-terrs (fSS6) 2O-year-old Neuse River records have
not been confirmed.

The Ancicnt Floater remains one of the most rare, elusive, and vu1-
nerabl-e mo]lusks in the state and the nation. Our deliberations have con-
firmed an earlier decision (OUnn fgZS) to confer endangered status upon
this species, support Clarkets (19?O) contention that this form (as ALae-

nidonta heteroaon) is probably endangered, and verify Stansberyts (I9?1)

contention that it is rrrare and endangered.rr The federal 0ffice of En-
dangered Species is preparing to register it in the same status nation-
wide. No protective measures have yet been provided for the species, but
the prospect of its addition to the federal list is encourag'ing. ft is
obvious that any effort to curb any form of pollution woul-d benefit any
species, endangered or otherrrrise, but such efforts would be especially
practicable and beneficial in the case of ttr:is slrcies, whose loown popu-

=Jations are so few. A program of protec'-ion of specific habitats at
specific localities should be implemented at once, especially with refer-
ence to thriving populations. There is reason to believe that they night
yet be effectively guarded and preserved. Coordination of federal, state,
and local laws would be required. fn North Carolina there must also be
an effort to discourage further channel modifications of the Neuse and
Tar rivers and their tributaries. n

Wtdle the Ancient Floater lacks great and urequivocal value in
commercial and esthetic terms, it has great significance in biological
science. As one of rather few North American fresh-water mussels with
a naturally relict distribution, this species still offers an opportun-
ity to learn much about what is necessary to a mrsselrs survival. That
sort of information is invaluable for our efforts to save other organ-
isms. Apart from lega1 and physical protection, tlris species needs
research into various aspects of its bioIory, especially the identity
and nature of its doninant glochidial host in the wild. Protection of
the latter rnay be the salvation of the former.

Remarks: The naturally discontiguous range and its suggestion of
great antiquity are responsible for the vennacular name, Ancient Hloater,
nevly coined for tlds report, and for the elevation here of the sub-
generic name, Prolasmidonta, to generic rank. Additional- support for
this taxononic adjustment is the presence of lateral teeth and of sexual
dimorph-isrn of the shell. Both characters are foreign to members of the
genus ,4Zasmidonta, where the Ancient l[Loater is usually classified. On
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the other hand, both are typical of Pegias fabula (fe.), also often placed

in Alasnidonta, but the shells of these two species are quite unlike
(Blankenship 19?1; Burch 19?3, 19?5b; Neel and Allen 1964). Emerson and

Jacobson (1SZO) have offered an alternative common name, Inverted Mussel,

for this species.

References: Burch (19?3, 19?5b), Clarke and Berg (rgsg), DNEI' (I9?3),

Dnerson and Jacobson (lgZe), Fuller (tgZ+c), 0rtmann (1919), Stansbery
(tszt), Johnson (fgZO); see l ist following introduction.

Blankenship, s. t9?I. Notes on Alasnidonta fabula (r"ea) in Kentucky.

Nautilus 85:60-61.
clarke, A. H., Jr. 19?0. Papers on the rare and endangered mollusks of

North America. Discussion of llr. stansberyts paper. Malacologia l0:

2I-22.
NeeI, J. K., and W. R. Alten. 1964. The mrssel fauna of the upper cum-

berland basin before its impoundment. Malacologia L:427-459.
Walter, W. M. ]956. Mollusks of the upper Neuse River basin, North

Carolina. J. Elisha Mitchell Sci. Soc. 722262-274-
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GASIR0P0DA; BAS0MI.{AT0PH0M; PLANORBIDAE
(Ramshorn Snails)

?aphius eueostrtus eueosmius Bartsch GREENT'IELD RAMSHORN

Description: This snail, recorded onJ-y frorn Greenfj-eld Pond, WiI-

nington, is readily distinguishable from other Carolinian planorbids.

It is very sma11, about 6 nw, (t/+ in.) in breadth, and has 'ttwo rather

broad, bright chestnut bandsrt against a ttyellowish horn colorrr background
(Bartsch 19OB).

Distribution: Range -- North carolina endern-ic; type and only lonown
population lived (or lives) in Greenfield Pond, wilmington, New Hanover

C o .

Habitat and Mode of Life: The only account of this species ever

written (Bartsch 1908) did not incl-ude a description of its habitat. l{e

infer that it is rather like that of Helisoma magnifieum, t}l:e cape Fear

Ramshorn, discussed l-ater. Nothing is lcrown about any aspcct of its

natura] history, including reproduction.

status: Presumed Ertinet. A11 attempts by members of the commit-

tee to find this animal in recent years have failed. This viewpoint

essentially replicates that expressed earlier (Ultm fgZS) ls rrendangeredrt

and rrpossibly extinct. rl

Remarks : fn the same paper describing ttr-is form, Bartsch (l: iOS) .rlso

described T. e. uaugLnni from Louisiana. lvithin recent yeilrs J. P. E.

Morrison (pers. comm.) found the latter subspccies it l ive and, on the basis

of th-is material. susDects that Bartschrs ta*e are Lrc-tter rcferred to the
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centr't l '  Arncr' ' i  cir '  {r ' ' irs ?aprfulzrs trran to planorbis. rf this intcrprctationprovcs corr'( 'ct ' iLrrd if t 'cse two a'imitrs arc conspccific, trre Grccnf-icIdRan'slr;-ttr ;frg.1ll bc cir-i- lci l Taphius e. eu.eosnius, Dcrivat,ion of thc vcr_n.rcrl ' l  lrr narnc is obvi ous

l i r ' iercnces:  I r i i r tsch ( rgog) ,  DNm. ( rszs) ;  see l , is t  fo1. l0wing in t ro-duct ion.

Eelt,sonia magnificwn (p:.f sUry) CAPE FEAR RA-T,TSHORN

i

t

T

Descri 'ption: This rare species r-esembles other, more conmonly en-countered, I lamshorns, wtr-ich are natural objects ranrii iar to naturalists,n*aternlen, aquariists, and rurar fossi-ckers alike. Exc""di.rg 25 nm (1 in.)in any given dimension, this is the North America' giant or its fanily.rts angular, swollen aspect also serves t.o separate it from other caro_liniar planorbi-ds, which are srnalrer and/or.opr"rr.". rt was figured byPi1sbry (tgo:) and Wot_f (rsoe).

Distribution: Range -- North caror-ina endemic; Greenfield pond,Lilrnington, lieir Hanover co. Questionabr-e in 0rtonrs pond, near wilnington,and lorser Cape Fear River.

Habitat and Mode of Life: Bartschrs (reoe) acco'nr provides the onlyrel-evant information. T" rorna the species common in uprooted vascurar'egetation that, be infe*ed, had probabry been b]own inshore from deeperwaters of the pond. The inference is reinforced by lr-is obserwation thatthe adults are blind.

Reproduction: rn.a largely unsupervised., and sometimes abandoned,I'experiment, tt Bartsch (rgog) was able to rrinducerr breeding, as werr asgreat mortarity. wolf (lgog), the incomparable pioneer aquari_ist, appar-ently never had an opportrur-ity to rear this species. A.l-so see status.

Status: Thz,eatened.__ fn spite Jr.anu very lirnited known range andnumber of populations- of Helieina nagnificutn; ;";;i-J" ,." possibreextinction, we have erected. to place airi, 
"p""iu""ii*rilr-" category onthe strength of J'.p' E. Mo*islnrs (pers. comm.) 

""po.l 
of enormous,presunabry pl-anorbid eggs in Ortonrs pond near wilnington some years ago.rf Morrisonrs suspicion that these were eggs of the cape Fear Ramshorn canbe- proven correct, this snair- woul. stand every chance of being success_ful1y consened, because this pond persists as a w-'drife refugium, ineffect' or the other hand, pt"r.t,ou jubilation should be somewhat al-Iayed. Pilsbryrs (fgOS) 'rtype localityrr was probably in error, andBartsch (1908) failed to find this species elsewhere than Greenfierd pondin spite of appa.rentry assi-duous seaich. To search for it today in thecape Fear or any other river, or in any lentic body of water, is doubt-less hoperess. rrr view of iis not being mentioned in Baker,s (rs4s) mon-'men*"al monograph on the farnily pranorbidae, this Ramshorn was evidentlynot avaiLable to him, more than three decad.es ago. Also, at the ti-me ofhis Ortonrs pond. investigation, Morrison tua-""i-irJiii-" 

"pu"i"" "tGreenfield pond, an. three members of this corudttee (rurrer, rl1ay, and.tu'illiams) faired to discover it there in November, r-9?5. An intensive
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search for surviving populations of the species is need.ed; to find that
it lives would be a draratic feather in the Tarheer cap. understanding
of its adult brindness could shed tight upon aspects of hunran medicine,
and we have here a potentially important experimental animal. Any efforts
to preserve or improve environmental qual-ier at Greenfield or Ortonrs
Pond would be of great value.

Retnar$.: Pilsbry (1903) ascribed his original speci-nens to the
lower cape Fear River. Judging by its inflated shelr, rather fragile for
one so large, Bartsch (rsoe), whose account of the matter reads rather as
a detective story, suspected that this species was an inhabitant of quiet
waters. He travered to southeastern North carolina and, triumplrantly,
fowrd the object of his search living populousry in Greenfierd pond.
That Pilsbryrs ascription was incorrect is probable; that Greenfierd pond
is (or was) the only rocality productive of the species, more so (but
see Status, above).

I\uo nomencl-atural problems are rerevant,here. First, pilsbry (rsos)
described the cape Fear Ramshorn in the genus pLanorbis. Modern practice
has been to refer this species to Helieona, Best generic ascription of
planorbid species depends upon lcrowled.ge of soft-tissue anatorrJr, but these
aspects of tlr-is species are scarcery described (nartsctr 190g). The
correct generic placement of H. nagnifiewn remains moot, although con-
chologicar characters certainly argue for Helisoma. The second problem
concerns the vernacular nane. wolf (l9og) introduced cape Fear River
snail for ttr-i.s species. The appelration rrRiversnailr is best reserved
for mernbers of the family preuroceridae. rn addition, there is no reason
to suppose that the cape Fear River is rerevant to this snail. Hor+ever,
partiarry in deference to hlorf, who was in at least some respects before
his tine, we choose to narne this species for the peninsula or basin (but
not necessarily the river) cape Fear. The word nRamshornil has rong been
of widespread use for members of the Planorbidae because of the character-
istic shape of most of their sherrs. A riruring, alternative conmon name
for r/. nagnifilewn Magnificent Ramrs Horn, was contributed by Dnerson and
Jacobson (19?6). the name Giant Ramshorn is a likely altemative that
might be considered by the as yet non-exi-stent group that rr'il1 eventually
standardize the vernacular names of Nearctic non-rnarine morlusks.

References: Baker (1945), Bartsch (rsoa), &nerson and Jacobso'
(19?6); see l ist following introduction.

Pilsbry, H. A. 1903. The greatest American planorbis. Nautilus 1?:
/  J -  / O .

wolf, H. T. 1908. The morluscs, vermes and hydrozoa of freshwater.
rn: Goldfish Breeds and 0ther Aquarium Fishes. rnnes, ptr-iladerptr_ia,
PA.:215-248.

t(J$Jf +(-;$e{JH(-)(-)t
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C;\STROPODA; PULMONATA; POLYGYRIDAE
(Polygrras, Helices, and relativcs)

lrresodon cLatki rwntq.hala (Clench and Banks) NOONDAY HELIX

ng-S-"rLFtio": Since tb-is species, like M. jonesianus, }:ras several

conchologically sinilar congeners, we refrain from a possibly nisleading

veyu;r] description. Refer to the accounts and figures provided by Clench

and Banks (rgsz) and Pilsbry (fg+o).

Distribution: Range -- possible North Carolina endernicl Nantahala

Gorge and Handpole Brook, $uain Co. (Hubricht f9?0); may occur elsewhere,

ilciu<iing nearby Tennessee.

Habitat and Mode of Life: This species forage; in l i tter of wooded

slopes "

Status: Thv'eatened. The geographic range of M. c, nanta\nla is

probably at leasi as restricted as that of the Endangered spcies, M.
jones'tanus (discussed earlier), but the ambiguous taxononic rank of this

at l,r;.st nomin;rl- subspecies, and our limited lcrowledge of it, lead us to

place the Noonday Heli:r in this category. Earlier opinions (Uubricht

19?2, DNm I9?3) interpreted this Helix as rrendangered.tr The U. S. Fish

and h'ildlife Serwice has proposed that M. e. nantalwla be federally regis-

tereil as a Tlweatened species, saying: trThis species is restricted to the

Bloring Spring area of Nantahala Gorge and Handpole Brook in Srain County,

North Carolina. Widerring of U. S. 19 to four lanes, as has been proposed,

could destroy nost of the known colonies of this subspecies.tr

Remarks: The Noond.ay Helix is a nonrinal subspecies whose current

taxononic and biological status may be that of a subspecies (pitsbry

I94O) or a speci-es (Clench and Banks f932). We have followed Pilsbryts
interpretation, wlrich is more recent and sophistj-cated. However, the
relationship of the snail to M. elarki (f.ea) ana its many forms remains
urresolved. If the Nantahala Gorle forn of M. c. cLarki proves to be a

unique biological entity, the Noonday Heli:c is probably endangered in
virtue of its appa.rently narrow geograplric and ecologic range; If not,
this anirnal probably desenres no jeopardy status at all. Tlr-is is a good
ennple of the sort of creature that requires further research before an
rmequivocal Itnrlingil on its status in this context can be made.

The vernacular name introduced in tlris report depends upon the fact
that, according to Stewart (!SZO), in Cherokee rtnantahalarr means ttlnliddle

(noonday) sunrf originally applied to a place where perpendicular cliffs
kept the sun from slr-ining untit noon.tt An alternative is ilC1arkts Nan-
tahala niddle-toothed land snailrrt pnovided by the U. S. Fish and Wild-
life Service.

References: DNER (tgz:), Hubricht (tgzo, 1972\, Pi1sbry (I940)i

see list following introducti-on.
Clench, W. J., and G. S. Banks. 1932. Descriptions of some land snails

of southwestern North Carolina. Nautilus S:14-I8.
Stewart, G. R. 19?0. American Place-names. Oxford Univ. Press, N. Y.,

NY. 550 pages.
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Trioaopsis soelneri (f. n. Henderson) WACCAMAW HELIX

- Description: The forlowing combination of identifying characters
i-r ,fu.*r. chiefly from Grimn (rgzs) and Burch (rgez): size about 13 mm
(r/2 in.); periostracum d.ark red.-brown and. shiny; spire moderately d.omed,
whorrs 4.5 to 5.0 in nunber; urnbilicus scarcery perforate; and aperture
teeth linited to one lengthy, Iow, arcuate pa.rietal tooth. The sherl was
figured by both authors, and piIsbry (rs+o). The rip is broad, wb_ite,
and refrected in adults, and thi'and. sharp in juveniles. An additional,
unillustrated discussion of morpholory is in Vagvolgyi (fSOS).

_ 
Distribution: Range -- North carorina endenic; smaIl area between

Lumber and cape Fear rivers.in parts of Braden, Bnurswick, columbus, and
Jones counties (Grimm 19?5, Hubricht I9?0).

- Habitat and Mode gf L-ife: The waccamaw Heu-x is a native of piney
woods or cypress swamps. About one snair per r0 square meters can be
for:nd during wet period.s, but congregatiorr" .pp".rln associati-on 's-ith
trash on the woodl_and floor.

Reproduction: At least under laboratory conditions, the r{accamaw
Hel-ix has rather high fecundity. snails wirr ray crutches of six to
eight eggs every month or two throughout the year. rn nature the species
is rittle less prolific. They are not very active during the hottest
parts of sunmer, and hibernate only during the cordest periods of winter.

status: Tvweatened. The adaptability of T. soelney,i to ranrs activ-
ities was intimated above. clearing land, draining swamps, and the like
probably wilr not extinguish this species, but it is threatened w-ith
exti-nction as a subtle, inCirect consequence of manrs modifying woodlands.
The geographic range of r. soelneri prtiarly overlaps that of r. fallatmeaaana Hubricht, a closery related form that is presentry tolerant of a
wider variety of habitats, including roadsides (critnm 19?i), which is an
urmat'raL habitat. Hybrids between these two taxa (figured in Grimm 19?5)
are known, and we fear that habitat disturbance rrili piovide opport'nity
for accel-erated hybridiza"tion until pure r. eoelneri is elirninated as a
genetic entity. The phenomenon has precedent: T. f. pannosty,artdi (oland)
is being absorbed genetically by r. f, fallas (sayj ano T. f. hopetonensis(shuttleworth) in disturbed habitats through much of its range. cenetic
disappearance of the l{accamaw Helix may be considered.. our decision on
its status represents an ad.vance beyond an earlier opinion (clarke 19?0)
that this animal is possibly in some degree of jeopardy.

Remarks: The common name of th-is snaiL refers to the fact that most
of its scattered populations occur in the waccamaw basin. Recent appre-
hension that the species wilr be lost by hybridization contrasts sharnrr
with the scarcely dccade-old. work by vagvolgri (1968), who t--mphati;;ii;
referred to the morphorogicar integrity of the waccanaw Her-ix.

_ - 
Relerences: Burch (fsoz), Hubricht (tgzo), piIsbry (tg+o); see

list fol_lowing introduction.
clarke, A. H., Jr. rg?0. papers on the rare and endangereir rnollusks of
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Nort i  i \mcr ic ;1.  (Scc D.  S.  Dundt :crs d iscussion of  Dr .  Clcnchrs paper) .
l.{a1.aco1ogi,r 10 : 3(i-3?.

Grimnr, F. U. Ic)75. Sircia.t ion within the Tniodopsis fal lar
monirt i l :  Po.Lygl 'r id,rt  )  -- iL prcl. i  minan report.  BuLf .  Amer.
Un i -on  Inc .  1974:2 .1-29 .

Vagvol.g,- i ,  J. f968. Systcmatics and evolut ion of the genus
(Mo.l. lusca: I)ul-morr;rt iL: Polygridae). Bul- l- .  Mus, Comp. Zoo1.

group (Pul-
Malacol.

Triodopsis
136:145-254.

-)iiii(-)(-)e(-)i-)e(i,L)i

BfViU,VtA; HETEROD0NTA; UNIONIDAE
(Fresh-water Mussels)

ELLipt io  sr . WACCAI"IAI,T/ LANCE

lqggr1gllg!: The shel-l of thj-s mussel is long and narrow in lateral
view, its dorsal and ventral margins are alnost pa.raIlel, and its ends are
oddly bhurt (Figure 7). This animal appears to be restricted to Iake Wac-
camaw, although other sources (e.g., DNER 19?3) have indicated it (as
Elliptio follicuf,ata) elsewhere. Ir/hether or not the l{accamaw Iance is
legitimately to be considered a species rerains moot, but it is certainly
a morphologically and probably genetically wrique population, and thus
deserves to be considered a unique biological entity. This population
belongs conchologically to the group of E, Laneeolq,ta (fea) and rniglrt be
confused with other members of the complex, one of which is illustrated
herein (nigure 8).

Figure 7. Lateral
v iews of  the shel l  o f
an aged Waccanaw Lance,
a rnernber of the E. Lan-
eeolata cornplex. Lake
Waccanaw, Colunbus
County. Actual length
93 run. Erosion and
corrosion of the peri-
ostracutn, and ttblister
pear lsr r t  both patho-
logical features, are
visible on the external
and internal surfaces
of  the shel1,  respec-
t ive ly .

Distribution: Range - North Carolina endernic; unequivocally lorown
only from Lake Waccanraw, Columbus Co.

Habitat and Mode of Life: The Waccamaw Iance is especially common
in slightly rnrddy sand among submerged vascular pl-ants, under several
feet of water.

175
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Reproduction: This species is obviously reproductively successful
in congenial habitat and in the presence of one or more glochidial hosts.
These nay be sought among those fishes risted by Hubbs 

"nd 
n"n"y (1946)

for Ia.ke l{accamaw.

status: rlweatenedt and quite likely Endangered. The latter assign_
ment would be in harmony with previous assessments of the Waccalaw Iance
(as ELliptio follieulata, at least in part) 4s *p4psr (um tgzs) ana
ttrare and endangeredtt (stansbery lg?1). conments nade under Description
above, and the dlscussion of E. uaccqnaueneis provid.ed earlier, are per-
tinent.

Figure 8. Lateral
views of the she1l of
a nenber of the E.
Lanceolata cornplex
fron the Chowan River,
Gates County. Actual
length 86 nn. Note the
dissirnilarity between
this norph and the
Waccamaw Lance (Figure -
7 ) .  Th i s  she l l  cou ld
pass for Ligarnta na-
suta, but the two are
easi ly  separated by
soft- t issue discrimin-
ants (compare Figures
9 and 14.

Figure g.  Ventra l
v iew of  the postbasal
portion of another
specinen of the B.
Lanceolata complex
from the Chowan River
populat ion.  l , lant le
nargin features that
are character is t ic  of
Ligwnia na,auta ate
absent  (F igure 14) .

Remarks: The group of E. LanceoLata is in need of taxonomic re-
vision, which will probabry crarify the nomencratural status of the pop-
ul-ation lsrown here irs the waccamaw r;rnce. For the time being, this ver-
nacul-ar name is used to desi5grate the population in question (but see
Figure 8 ). rn any event, the waccamaw rance appears to be a rirrique
animal by whatever name. This common name is drawn fron the name of
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thc- typic.rl l tr l<c;rnd frorn the mernbership of this popuration in the E.
Lanceolate complt:x.

Ref- :c 'ces:  DNER ( tgZS),  Stansbery ( fSZf) ;  see f is t  fo l towing
introciuction.

Hubbs, i. L., and E. C. Raney. 1946. Endenic fish faura of I*rke Wac-
camaw, North carorina. i ' l iscelr. Publ-. Mus. Zool. univ. iutichiEan No.
6 5 : 1 - 3 0 .

Fusconaia masoni (Conrad) ATLANTTC PIGTOE

Description: The shel-l- of ttris mussel reaches l-ittl-e more than
aborrt 38 mn {.L l/z in. ) in length, and in fateral view is shaped rather
l-ike a rhombus. The l-ateral outline is variable, however, as is the
co10r. Fig5ures are in Burch (19?5a) and Furler (tol+al. The l-atter
pa.per also figures the soft tissues, several of whose characters are in.r-
portant in identification: the marsupium occupies the entire girl, and
its contents (ova or gloclddia) are usually a vivid shade of red l-ike
much of the tissues, especially the muscles. These characters are unique
among North carofina mussers. Also, the incurr:ent papilrae are arbor-
escent, a feature shared in the state only by the common l)niomerus tetra-
Lasmus (say), not considered in tlds report. The fatter, however, has a
very different shell (see Burch I9Z5b, peru:rak 1953, and. others). The
Atlantic Pigtoe can be confused in North carorina only with popurations
in the ELliptio cz'assidens complex, animals often with nondescript shel-Is
nuch like that of F. nasoni, wlr-ich were amply figured by Johnson (19?0).
Among other Atlantic drainage naiads it can be confused with Leoingtoni,a---subplana (conrad), but th:is species has only been confirmed from the
James River system of Virginia (Ortmarur 1914).

Distribution: Range -- Chowan system in Virginia, south into
Ogeechee basin of Georgia.

North Carol-ina -- only karown ertant population in
cape Fear River near Fayetteville, cumberl-and co., at type locality of
ELliptio marsupiobesa (Fulter Lg7z, ]rgz4a); Johnson (lgzo) indicatld
others (see Remarks). S'hel1s of recently dead individ.uals recorded from
Roclcy River systen, Chatham Co. (n. M. Strelleyr Fers. comm.).

Habitat and Mode of Life: The Attantic pigtoe prefers clean, sandy
streambeds of creeks or small rivers. Living in the characteristic sub-
strate of E. marsupiobesa, the one known Cape Fear River population of
F. masoni is atypicat of the species. rts rarity throughout its range
suggests poor coordination with at least j-ts dominant glochidial host(s)
in nature.

Reproduction: Barren in autumn and gravid in late spring (f'utter
I9?4a'), this species appears to be bradytictic. Under conditions con-
genial in terms of host(s) and habitat, it reproduces ad.equately, but
its rarity suggests some breakdown in these relationships.

Status: Tlweatened. Because of the very limited known distribution
of the Atlantic Pigtoe in North Carolina and elsewhere, it is definitely
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vulnerable to environmental disturbance. For example, further
impoundment threatens the Cape Fear River population, as well as the
Endnngered species, Elliptio marsupiobesa. Although this population is
the only one lcrown in the state at this time, it is likely that there are
others, and onJ-y ITtreatened status seens warranted. Further research into
Carolinian mussel distribution may well support ul-tinate Endnngered
status. Other needed research rmrst be concerned with identifying and
protecting its glochidial host(s). Unfortunately, no protective measures
of any kind are currently available to the species. This is especially
unfortunate because it figures pnoninently in ongoing research into evo-
lution and other aspects of the biolory of fresh-water mussels. The At-
lantic Pigtoe is additionatr-Iy sigrrificant as the only tetragenous rmrssel
in the Atlantic drainage, a distinct biogeographical province. As such,
the Cape Fear River population (and possibly others) figures anong the
unique zoological features of North Carolina. Th"is Corunitteets decision
to interpret the nussel as Tlweatened is an understandable sequel to
earlier opinions. "Fuscinia meftis" has been considered I'rare and en-
dangeredrt (Nature Conservancy 1975). This misspelling probably represents
t'Fusconaia me?uefnera) " which probably refers to Unio metus Lea, a taxon
based on Savannah River basin material from South Carolina and probably a
synonym of E. masoni (see Johnson 19?0; Fuller I9?4a, t9?5). Heard (fgZS)
described this species, as PLeutobena (Leaingtonia) masoni, comected to
FUseonaia masoni, in these terms: rrvery rare or extinct in part of present
or past range, respectivelyrt.

Remarks: AII of Johnsonts (fgZO) records of PLeurobema masoni below
the James basin are probabLy F. nasoni,. There is little likelihood of
ttcontaninationtt by Lertrqtonia eubplcna. The name ttPigtoerr is w-idely used
in reference to Mississippi basin and Gulf drainage members of Fltseonaia
and conchologically sinilar genera. Fuller (fgZ+c) introduced the name
Attantic Pigtoe for this species because it is the only representati-ve of
this vernacular group in tlre Atlantic drainage.

References: Burch (Ig?sarb), Fuller (ISz+a,c), Heard (tszs), .Iohn-
son (ISZO), Pennak (1953); see l ist following introduction.

Ful1er, S. L. H. 1972. ELliptio nansupiobesa, a new fresh-water nussel
(Mo11usca: Bivalvia: Unionidae) from the Cape Fear River, North Caro-
l-irta. Proc. Acad. Nat. Sci. Phila. 124:1-10.

l-9?5. Fresh-water mussels (Mollusca: Bivalvia) in the Chowan
river system of Virginia. ASB 8u11. 22:54. Abstract.

Nature Conservanc;r, The. 1975. Rare and endangered speci-es of South
Carolina. The Nature Conserv., Arlington, VA. 4I pages.

Ortmarur, A. E. 1914. Studies in najades (Part 3). Nautil-us 28:28-34.
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, 
The f ivc spccies of fresh-rr 'ater nmssel-s discusscd below arc consid-ered to br' of speci.aT- coneerrz in North carofi,a. rrr"y ,"J7o"*;ir.;;'^;;;-

latir''s in .he st.rte arc berievcd or rorown to be in .,ri"yirrg deg..-cs ofjeop;trdy, but are not considered to bc in inrninent d.rnger of extincti-on
or Lrl'catencd by dcfi'itc phenomena. Further research witr probabry dcrn_
onst.irte thilt sonc or arr- shourd be reassigned, doubtless to a higher
catL-{orJ' in rnost cases.

BIVALVTA; HETERODONTA; UNIONIDAE
(Fresh-water Mussel_s )

Alasr,.Ldonta uan ico sa (fanrarck)

. Remarl<s: This species is easily distinguished from other caro-

li i t: l  Tyr"e_rs 
br.a *nique cornbination-of characters: (r-) elongate shape;

tz, vr-vrci coloration (yeIlow to orange) of muscle tissues, especiarly the
foot: (3) weak pseudocardinar teeth and obsorete laterals; and (4) radiar
ridges orr the posterior sIope. Good ilustrations were pubrished by
Clarke and Berg (fsSs), Johnson (tgZO), and Burch (tOzS, t9?5b). f ire
Brook Floater is lorown to range from the savannah River system in south
carolina into the st. r,ar,r*ence system in canad.a (Johnson 1g?0). rts
characteristic habitat is the sand froors or gravel riffres of smarr, up-
land, rapidry flowing, orqggen-rich streams in upper portions of river
systens. This species is a rerative rarier ttrroughout its range, but ithas a certain metropolis in New England, wirere this sort of stream is
called a brook -- hence the vernacular name. The status of A, uaz,ieoea
-is based on its rarity; it has been recorded. onry twice in North carorina.
Forflrnately, there are sorne ad.ditional, unpubrisired records for the state,
notably in the Cape Fear River systern (n. ll. Shelley, pers. conrn.).
Horard and Anson (tgzz) identified. glochidiat hosts or'tnu closety related
A. marginata, a characteristically l{ississippi River basin congenlr. As
listed by Furrer (Lg74c) ' these may serve as reliabl-e guides to establish-
ing the identities of glochidial hosts of the Brook Floater. such research
would be in the very best interest of this species, as would be any addi-
tional biorogical iaforyation. Because of the scattered., uprand, snarr-
stream nature of its favored habitat, the chief probable danger to the
species is non-point-source porrution that courd physicalJ_y danage itshabitat and/or poison it and its larvar hosts. These kinds of adversity
can endanger organisns so subtry and rapidry that Heardrs (rszs) ornirrous
opinion of the Brook flLoater as rrrare throughout entire range and in
danger of extinctionrr, though perhaps partlf irr informed, could sudd.enlybecome fact. rn ad&ition, scientific and avocationar collecting can
_damage individuar populations, while posi'g no threat to the species ,n-
Iess too extensive.

, 
Refgrences: Burch (ISZS, I9?5b), Clarke and

(19?4c), Heard (fszS), Johnson (fgzo); see l ist
Howard, A. D., and B. J. Anson. Ig2Z. phases in

Unionidae. J. parasitol. 9:6g_g2.

BROOK FLOATIR

Berg (IS5S), Fuller
following introduction.
the pa.rasitism of the

,t,
{ i r

# \79
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Anodonta coupez,iana In,a

Speeial Coneerr-t

BARREL TLOATM

Remarks: The newly introduced conmon name is, in great measure, a
play on words compounded of its conchological obesity and the wordItcoopertt (or the Middle &rglish rcouperr), a naker of barrels. Ernerson
and Jacobson (tgze) have suggested. another conmon name, couperrs Fresh-
water Mussel.

The Barre} flLoater is most abundant and conmonry encountered in
peninsurar flLorida, but it ranges northward in the Atlantic drainage into
at least the cape Fear River basin of North carorina (Johnson 1965; l9?0,
1972; Furler l9?1), where it has not been frequently encowrtered.. Because
it is at the periphery gf its range in this state and thus wrderstandabry
rarer we have interpreted it as of speeial coneerrt, but not due to nanrs
activities. rndeed, as a tr-l-oater, it is torerant of slack water, sedi-
mentation, and other consequences of drainage nodification, so impound-
ments probably pose it litt1e or no threat. This species can be confused
in North carolina with a conmon close relbtive, Arnd.onta inbeeillis,.ttre
Paper Iloater, but the latterrs dorsal and ventral nrargins are subparallel
and armost straight, whereas the ventral margin of A. iouperiana is con-
vexly rounded. Johnson (rses) made the differences crear, and other aids
in identification include Johnson (tgzo, Lg?z), surcir (rs?3, r9?5b), and
Bnerson and Jacobson (fSZO).

rt appears that no gloctr-i{ial hosts are yet lceown for the Barrel
fiLoater (rutrer r974c), but Heard (rgzs) has pnovided interesting infor-
mation about other aspects of its reprod.uction. This species includes
populations with many hermaphroditic individ.uars, a commonplace in the
genus, and breeds during. a brief period. of winter, which is atypicar of
the genus. Heard (rszsa) has expressed the belief that /. coupbrlana isItvety rare or extinct in pa.rt of present or pa.st range, respectivelyrr.
This contrasts with this Corunitteers assessment and. its forerunn". loxm
1973) ' that the Barrel- fiLoater is of undeterrnined status in North caro-
lina. Heardrs point of view was based largery upon observations on this
species in its metroporis, and further data may werr demonstrate that our
opinion is naive, and that A. eouperiana is in grave d.anger in this state.

. References: Burch (t-gz:, rgzsb), DNm (19?3), Ernerson and Jacobson
(rgzo), Fulter (rsz+c), Heard (rgzs), lohnson (iszol; see l ist for-forr-
i-ng introduction.

Fuller, S. L. H. 1g?I. Macroinvertebrates (exclusi_ve of insects). fn:
cape Fear River sun/eys 1969-1920 for E. r. dupont de Nemours & co.
Dept. Linmol. Acad. Nat. Sci. phila., philadelphia, pA. pp. Z8_3?,
105-107.

Heard, I.{. H. 19?5a. Senral-ity and. other aspects of reproduction in
Arndonta (Pelecypoda: Unionidae). Malacologia 15:gl_iO:.

Johnson, R. r. 1965- A hitherto overl00ked lnod.onta (l '{ollusca: u*-
ionidae) from the Gulf drainage of Fforida. Breviora i io. 2r3:t-?.

I9?2. The Unionidae (Mollusca: Bival_via) of lrcninsular
Ilu1l. ILa. State Mus., Biol . Sci. 16:IBI-24:,:.Florida.
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gl, lxpt i  o l .anccoi,ata (Init) ]TLLOh' L\NCE

Iicrurr l is: The frt :sh-watcr mussel {enus El l tpt io (Spi l ics antl  I*rncc's)

incl-1(ir 's e1-ongate rcprescntativcs (thc Lrnccs) in the sortthern Atl i tnt ic

and castern Gulf of Mexico drainrrges. The most reccnt monographic treat-

ment of Lanccs in the r\ t l :rnt ic drainagc is that of Johnson ( l-gZ0), who

reco$rjzed three speciesl.  E. shepardiana (I"ea) of the Altarnaha River basin

sf (1or.gia, which hrrs nothing to do r+ith the ir-nimal trnder consideration

here; E. at,ctata (Conrad), origi lal ly dcscribcd from the l t{6bi1c River

basil in Alabama, whose occurrence anydrere in the Atlantic drainage was

questioned by l-ulter (tgZZ); and E. Lanceolata (I€,r), rshich Johnson thought

to nrngc in the Atfantic drainage fron Pennsylva.nia into Georgia. This

last t i txon is the earl iest described of the Lrnces and, accordingly, the

one to which all other re]evant taxa in the Atlant|c drainage and efse-

r+here nrust be compa.red. During recent years, JohnSonrs concept Of E.

Laneeola'La ir ; ls been attacked. There can be l i t t l -e doubt that the tt lan-

eeolatc--gr:ouprr of El l ipt io includes more than one biological species of.

musscl ( i 'ul lcr tglL, Ag?2; Johnson J:g?O,1972; Ortmann 1919; and others).

ft is probabl-e that E, angustata (T'ea) is such a one. Tlris at least nom-

inal spt:cles has been fair ly well  characterized by Blood (rszs), Morrison

( Ig lZ ,19?3) ,  and R idd ick  ( fgZ: ) .  Judged by  Johnsonts  descr ip t ions  and

illustratiols, 8. LaneeoLata has a yellowish shel-l of gently rounded lat-

eral outline, rvhereas E. angastaifa has a darker shell of subrectangular

l-ateral outline. They were originally described from the Cooper and Tar

rivers in south and North carolina, respectively. unfortr.rnately, the

relationships of these species (or morphs) to their congeners remain im-

perfectly described. The yel}ow, essentially North Carolinian entity is

_thought to be in jeopardy, but the confusion between it and E. angustata

ij great and thought to be responsible for the following at least partly

contradictory opinions. El l ipt io angustate has been considered rrrare and

endangered" by D. H. Stansbery (Nature Conservancy 19?5). ELl ipt io

Laneeolata was thought rrrare and endangeredtr (Stansbery 19?1) and rrrarerl

(nNrn rsz:), but Heard (rgzs) stated that this taxon is rrnot rare and

endangered, although at least once ' l isted as sorr. These contrasting

appraisals cast doubt upon the wisdom of including any Atlantic drainage

Iance in this report, but there is no doubt that at least one such bio-

logical entity is in some jeopardy in North Carolina.

References: DNER (fszs), Heard (fszS), Johnson (fszO), grtmann

(tstg), Stansbery (fgzf); see l ist following introduction'

Blood, F. B. 19?5. A morphometric identif ication key of the unionidae
(Mollusca: Bivalvia) in the Pamunkey River system, Virginia. Unpub.

l"IS thesis, Va. Commonwealth Univ., Richmond, VA. 40 pages.

Fuller, S. L. H. 19?1. A brief f ield guide to the fresh-water mussels

(Mollusca: Bivalvia: Unionacea) of the Savarmah River system. ASB

8u11. 18:137-L46.

-t ELUptio Laneeolata (r*,a 1828) (unionidae). Nautifus 86:85-86'

Jotmson, R. I. Lg72. The Unionidae (Mof1usca: Bivalvia) of peninsular

Ilorida. Bul-l. ELa. State Mus., Biol. Sci. !Q:18L-249.
Morrison, J. P. E. Lg?z. Synpatric species of Ell iptio in North

Carolina. 8u11. Amer. l'lalacol . Un-ion 3!:38-39.
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Morrison, J. P. E. 19?3. Syrnpatric species of Ell iptio in the St. Johns
River, I{Lorida. Bull. Amer. Malacol. Union 38:14.

Nature Conservancy, The. 1975. Rare and endangered species of South
Carolina. The Nature Conserv.', Arlington, VA. 41 pages.

Riddick, M. B. 19?3. Freshwater mrssels of the Pamunkey River system,
Virginia. Unpub. l"IS thesis, Va. Commonwealth Univ., Richmond, VA.
105 pages.

"Lanpsilis " ochracea (Say) TTDEWATM. MUCKET

Remarks: Th-is species includes an enormous Iake l{accanaw population
(figure 14), which, Iike al1 populations in this lake, is in danger.
The only additional and extant lcrown populations in North Carolina appa-
rently occur in the tidal Chowan River near Eure, Gates County, and in the
Tar River near Pinetops, Edgecombe Courty (n. U. Shelley and K. E. Wright,
respectivelyr p€rs. comm.). The Tidewater Mucket is doubtless more wide-
spread in the state, but until this is established it shoul-d be considered
of Special Concerm. The Waccamaw population has special significance for
North Carol-ina and natural science because it is the only really large one
Iorown.

'tLanpsilis" ochraeea ranges from the Savannah River system in Georgia
northward in the Atlantic drainage into Canada (Johnson 19?0). Througlr-
out this range it can be confused with tr. cariosa (S.y), the Yel-low Mucketr --
wlt-ich is a trrre LatnpsiLis (see the earlier account of the Iake Waccamaw
representative of the group of ttL." radiata). As such, it has a piscene
mantle flap, whereas the Tidewater Mucket has none (Figure 16). Th:is
simple discrirninant readily separates these two species, and shell- mater-
ia1 is usually separable with reference to Johnson (1947,19?0), Clarke
and Berg (1959), 0rtmann (fStS), Burch (tgZ:, 19?5b), and Emerson and Jac-
obson (19?6). The Tidewater Mucket also has a characteristic ecological
range. Although not actually confined to tidal portions of river systems,
it is never found far from the Atl-antic coast. This suggests that, like
the Alewife Floater (see Anodonta i.tnplicata), its doninant glochidial host
is an anadronous fish. Little el-se i-s lsrown or believed about this
musselrs reproduction. ft is evidently bradytictic (Johnson 1970) and
capa.ble of great population developnent in congenial- circumstances. Favor-
abl-e habitat is usually a sandy floor beneath shallow water, often in lakes
and smaller streams. Varying habitat can induce ecophenotypic concho-
logical variation in this species, but the soft t issues preserve an essen-
tially constant character. This character is unique among naiadcs and
requires creation of a new genus for the Tidcwater l{ucket (Ful}er. and
Bereza, in prepa.ration). Morrisonrs (fSZS) assignment of this spccies to
the Mississippi basin and western Gulf drainage genus treptodea (P,pt>r
Shells) is in error (Bereza and Fuller f9?5). The vernacular name that
we have chosen for this mussel refers to its optinal habitat :r.nd to thc
fact that in the I'tississippi basin rrMucketil is commonl-y applied to shell-s
of Lanpsil is and of membcrs of genera that conchologically rescmble that
genus (Coker 1915). An afternativc name, Ocher Lamp Mussel, proposed by
Emerson and Jacobson (fgZA), refers to an ordinary color of the shel-1 and
to thc presruncd etymologr of Latnpsilzs (but see Rafinesquc 1820, and Lin-
daht  1906).
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Figure 10.  Latera l  v iews of  the shel l  o f  a juveni le  female Waccamaw
Mucket, ttLonpsiListt oehz'aeea. Lake Waccamaw, Columbus County.
Actual length 31 nm. Compare with Figure 11, a nature fenale fron a
r iver ine populat ion.

Figure 11.
oeltraeea
Compare

Lateral views of the shell of an adult fenale "Lottpeil iet '
fron the Chowan River, Gates County. Actual length 75 nm.

with the juvenile fenale fron a lacustrine population above.

Figure 12.  Ventra l  v iew of
a gravid fernale "LanPt-
siliett oelwaeea fron the
Chowan River population.
Actual length 71 nn. The
charged narsupia of both
gi l ls  are conspicuous
within the posterior
portion of the nantle

cavity (conpare with Figures 5 and 6). Note the absence here of

the broad, papil lose, and usually highly pigmented postbasal nantle
nargin (comrnonly bearing a I 'r ibbon[ of t issue) which is char-
acteristic of the nadiata group. Note the foot and incurrent nantle
aperture (see Figure 5), and the fewer, more discrete portions
(i'ovisacst') of the marsupiun in comparison with the marsupium in
Figure 6.
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, 
RgfereLces:. Burch (lszs, I9?5b), C1arke and Berg (fgSg), Emerson and

Jacobson (19?6), Johnson (19?0), Ortnann (rgrg)1 see list forrorrring
introduction.

Bereza, D. J., and s. L. H. Firl ler. 19?5. Notes on ,,Lurpsi.Liet, oehraeea
(say)(uoflusca: Bivalvia). AsB Bu1I. 22:42. Abstract.

coker, R. E. 1915. The common and scientific names of fresh-water
mussels.  U.  S.  Bur .  F ish. ,  Econ.  Ci rc .  No.  t5:1_4.

Johnson, R. r. 1947. Lanpsilis cariosa say and Lanpsilie oehracea say.
0ccas. Pap. on Mol_Iusks 1:145-156.

Lindahr, J. 1906. 0rthography of the names of the Naiades. J. cincirur.
Soc.  Nat .  Hist .  2O:235-243.

Morrison, J. P. E. 1g?5. Maryland and Virginia mussels of Lister. ButI.
Arner. Malacol. Union Inc. 19?4:36-39.

Rafinesque, c. s. 1820. Monograprrie d.es coquilr.es bivarves fruviatiles
de Ia rivibre Ohio, contenant d.ouze genres et soixante-huit espEces.
Annales General_es des Sciences physiques S:Zg?_322.

ViLLosa constyieta (Conrad) NOTCXIED RAINBOh/

Remarks: This is a snalr species, rarely achieving 3g mm (l r/z in.)
in length, rrith usually black periostracum and. pronounced sexual dimorplr-
ism. The posterior end of the fernare shell is constricted, pinched, or
notched -- hence the specific epithet and the vernacurar name. This
character is unique among Atlantic drailage naiades. Good figures occur
in Johnson (19?0) and Burch (rszs, 19?sb), and these pubrications also
permit facile sepa.ration of the Notched Rainbow from other, sympa.tric
villosa- This species ranges from the santee-cooper systen into the James
system of virginia, and there are numerous records for North carolina
(Johnson 19?o). These are scattered, however, and., whi-re v. eonstz,ieta
is hardry a rare aninar, it is not comnon and is seldom prentiful. Be-
cause of these data and because of extant and proposed waterway rnodifi-
cations in North carorina we consider the Notched. Rainbow of speci.al
concernhere. Nothing is known of its reproduction. The favored habi-
tat is a cIean, sand floor among rocks in the shallows of a smarler, often
upland strean, though it will occur in rivers and in mrd.

References: Burch (tozs, l_9?5b), Johnson (19?o); see l ist follow_
ing introduction.

-x-)e(J$F)i.ieeF|iJ$
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Tlrc sevcn sp'<:cies considered bclow arc of Undeternined status because

so }i.tt le is l<nor^'n;rbout them, either in gencral or in North Carolina.

Furthcr icrowJ-cdge will probably ncccssitate assigning some of thcm other-
wis.:. doubtl-ess to categories of grcater jeopnrdy in some cases.

GA.STIi0PODA ; MESOGASTROPODA ; PIEUR0CERIDAE
(Riversnails )

Spit ciorr Cilrztatttni (Conrad) KANAI&IA RIllERS.lAfL

Iicinarks: Like atmost all Pleuroceridae, the genus Spirodon is in

taxononric confusion and has received little or no attention since Tryonrs
(fSi: j mcrrlograFh rini. i Goodrichrs work (catalogued by Rosewater 1959).
This situation will be greatly remedied by two forthconing studies, a

monograph of Spirodca and a catalogue of the Pleuroceridae, both by W. J.
Clench, rn'ho has provided nost of the information on wlr-ich this accowrt is

based" The hanawha Riversnail occurs in the Kanawha and Monongahela
River drainages of the Ohio River sub-basin and, in North Carolina, is
Icrown fron at least four localities in the New Rlver drainage, in Al}e-
ghany, Ashe, and Watauga counties. A proposed dam across the New River
that r".ould create Moores Ferry Iake in Grayson County, Virginia, and
AJ.leghany County, North Carolina, woul-d surely destroy most if not all
populations of fluviatile mollusks that it affected, including tlt-is
species, which requires rapidly moving, well o>cygenated water over a

roclcy substrate. However, the Ashe and Wbtauga county populations of the

snail should not be harmed by this project. Accordingly, although the
Kanawha Riversnail has been listed as End.angev'ed in North Carolina (Umn

--19?3), it probably does not warrant any rank beyond ttndeterrnined. Fur-
ther research into the geographic and ecologic distributions, as weII as
the population structures, of North Carolina and other S. dilatatwn would
be rewarding, and night reveal that it is in greater jeopardy at state
and/or national leve1s than we lsrow. Such investigation, rurfortunately,
would be irunediately impeded by difficulty in identifying this anirnal.
In North Carolina it is readily confused with its Atlantic drainage
counterpart, S. eari.nata (Brugibre), which ranges from the upper Pee Dee
River basin in North Carolina northward into the Susqueharma basin in
Pennsylvania. Each of these two species is so conchologically variable
that to illustrate either in a rranner less than monographic is pointless
and nrisleading. Refer to Clenchts forthcorning monograph, and to Tryonrs
(fgZS) account of "Aneulosa" dilatata. The rationale for the vernaiular
name, Kanawha Riversnail, should be clear from the foregoing remarks.

References: DNffi. (fgzs), Tryon (18?3); see list following intro-
duction.

Rosewater, J. 1959. Calvin Goodrich; a bibliography and catalogue
of Lris species. Occas. Pap. on Mollusks 24:L89-2O8.
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GASTROPODA; STYL0MI'fATOPHOM; END0DONTfDAE
(F:ndodontid Iand Snails)

Anguispiz.a paucieo stafa Kutchka MOTJNT MITCTMLL SNATL

Remarks: This is a great rarity that is lcrown only from Morurt Mitch-
err, North carolina, and may be extinct. rn any case, it shoutd be sought
assiduously in an effort to clarify its status and to resorve rerevant
taxonoraic problems. The species may be only a trfreaktr representative of
some other menber of this genus, but it appears to be varid. rt may be
anticipated on rogs, in ravines, and i-n and on tarus at night after rain,
when snails are conmonry most active. pirsbry (194g) figured this snair,
and his work rmst be consulted in any effort to distinguish this species
or norph from its congeners. rt has twice been listed as End.angerZd
(DNER 19?3, Hubricht l:g?z). Derivation of the vernacular name used. here
should be obvious from the previous remarks. Every North carorina natur-
alist can be excited by the mystery that surrounds the Mowrt Mitchell
snail, which is perhaps the rarest of zoorogicar oddities in the state..
The person is to be congratulated. who next finds thi-s snair alive, damages
no living specimens, and reports the discovery in a responsible fash_ion.

-References: DNER (tgzs), Hubricht (tszz), pilsbry (rg+s); see rist
following introduction.

GASTROPODA ; STyLOMI.{ATOpHORA ; POLYGYRIDAE
(Po1ygrras, He1i-ces, and relatives)

Mesodon atehez,i Pilsbry CI{EROKEE HELIX

Remarks: The cherokee Heli-:c is a&d-tted to ttr-is report on the
strength of its probable occurrence in North carolina. rt was originatry
described from nearby polk county, Teruressee. The species was figured by
Pilsbry (1940) and Burch (rgez). Littre or nothing has been published in
regard to its natural Lristory. The rati-onare behind. our status assi_gn-
ment should be clear in view of these remarks. Equalry obvious is the
necessity of research into its bio]ory, incruding its presence or absence
in this state. our common name for the species introduced in this report
is in respect for the cherokee Nation, wtrich included the region inhab-
ited by the cherokee Hel-ix. The species has el-sewhere been l_isted as
Ettdangez,ed (ttubricht Lg7 z) .

_- References: Burch (tsoz), Hubricht (tozz\, pilsbry (ts+o); see
list following introd.uction.

Meaodon orestes Hubricht AI'ENGER HELIX

Remarks: A-Imost nothing is lorown of ttr_is species, recently de-
scribed and irlustrated by Hubricht (19?5). The type ind appnrently
only known locality is Waterrock Knob, Blue Ridge lirt.wuy, Hrryw6sd County,
North Carol ina,  at  an e levat ion of  l rg60 m (6rZOO f t . ) .  Thc status of
the Avenger Helix wilr probably adjust upn.ard once more is learned about



Fresitxater and. Ierrestrial Mollusks -- Aeeounts undeterTnined

it. The l,crnacular name refers to the attributes of Orestes, a mountain-

d^rclling figure in Greek mythotogr who avetrged the murder of h-i-s father,

Agamcrnnon, bv slaying his mother, Clytemnestra, and Aegisthus'

Editor's Note: There is probably no sadder story in the ann:rfs of

nolfuscart lexicograPhY.

References: I lubricht, L. R. 19?5. Four new species of fand snails

from ttre cr,stern United States. Nautilus 89:l--4.

BIVALITA; HETRODONTA; INIONIDAX
(Fresh-water Mussels)

Alasniaonta triangztLata (t'ea) TRTANGLE FLOATR

Rerna.rks: This Fl0ater was not recorded from North carolina by

.lotro"* (fEZO). Its inclusion in this report depends upon F\rllerrs

(fgZf) recor,i of a single juvenile Alasnidonta of debatabl-e identity from

the Cape Fear River near Fayetteville, Cumberland County. The inter-

ested student is hereby alerted. to the possible presence of the Triangle

Eloater in this state. It is la:Iown in the Atlantic drainage from the

ogeechee, savannahr and santee-cooper river systems in Georgia and south

Carolina. fts detection in North Carolina will depend on distinguishing

it from the closely related A. wdulata (Say), which, according to John-

son (ISZO), ranges from the Santee-Cooper systen northward througlr the

Attantic drainage into southern Canada. In addition to Johnsonts nono-

graph, aid.s in the id'entification of the Triangle Floater are Burchrs

L"""ir (ISZS, I9?5b). Almost nottring is lcnovrn of the natural 6istory
--of /. tTi.angulata. The two specirnens recorded by Fuller (tgZ+t) from

. the savannah River were taken in nuddy sand beneath }ess than 6I cm

(Z tt.) of water. There can be no doubt that ttr-is species is naturally

a great rarity, and its prosPects for surwival are poor, considering

these forbidding points of view: trrare and endangeredrt in the eastern

Gulf of Mexico Orainage (Athearn 19?O); ttrare and endangeredtr (Stans-

hery 19?I)! rrrare and endangeredrr'in South Caroli]1a (Nature Conservancy

fSZ-S); and.'ttrare throughout entire range and in danger of extinctiont

(tt""ri 19?5). It is probable that the Triangle Eloater is pnesently

represented by so few individuals that research in the interest of con-

servation is by now out of the question. The only hope is that relaxation

or elfunination of point- and non-point-source stresses tnight pronote a

resurgence of the species. Although logically of und.etern'tlned status in

North Caro1ina, this species is assuredly Endangered in the nation'

References: Burch (lgzs, 19?5b), Fuller (r9?4b), Heard (rozs),

.loftffi@), Stansbery (fgZf); see list following introduction.

Athearn, H. D. 19?0. Discussion of Dr. Heardts paper' In: A' H'

C1arke, Jr. (Ed.). Papers on the rare and endangered mollusks of North

Arnerica. l,ialacologia l0:28-3I.
Fril ler, S. L. H. fgif. Tlacroinvertebrates (exclusive of insects). In:

cape Fear River surveys 1969-19?0 for E. I. duPont de Nemours u com-

p""y. Dept. Lirurrol. Acad. Nat. Sci. Phila., Ptt.iladelptr-ia, PA. pp. 28.

37, 105-107.
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Nature Conserwancy, The. I9?5. Rare and endangered species of South
Carolina. The Nature Qnserv., Arlington, VA. 4I pages.

. .\\

Anodonta itnplieata fuy AlEhl|IFE FL,OATER

Renarks: The Alewife Floater ranges from southern Canada southward
in the Atlantic. drainage into the Potomac River basin in the llistrict of
Colunbia (Johnson 19?0). Ttlis was the accepted range of this species
until R. M. Strelley (pers. comrn.) collected and correctly verified the

, identity of a specirnen from the upper Cape Fear River basin in North Caro-
lina. Nothing else is lsrown about the A.l-ew-ife Floater in the state, but
a few additional points nay help with research into this species. Useful
aids in identification include Ortmarrn (fgf9), Johnson (tS+e, Lg?O),
Clarke and Berg (tgSs), Burch (Igzs, 19?5b), and Dnerson and Jacobson
(1976). The species can be confused only rcith A. caf.araeta Say, the Pond
tr{Loater, w:ith which it is often synpatricr, but the former can be distin-
guished by its typically much thicker and hearrier shell r+ith coppery
nacre, turiformly dark periostracrun, and greatly thickened anteroventral
margin. Iargely confined to lower portions of river systens, A. inzpLieata
has a characteristic distribution, much like the Tidewater Mucket dis-
cussed earlier in species of Speeial Coneent. This.distribution proba-
bly depends on the nigratory habits of the Alewife, Alosa pseudoh.atengus -'

(Osteichthys; Clupeidae), which is the mrsselts doninant glochidial host
jn nature (Johnson 1945). Davenport and Warrmrth (fg0S) i:nplicated several
other species during laboratory experiments. The relationship between the
Alewife and its Ff-oater is an especially graphic example of the almost
universal and utter dependence of mussels on fish. Specifically, recent
resurgence of A. inplieata and loca1 donination by thj-s species of the
fonnerly much more plentiful A. eataraeta in the Connecticut River system,
Hartford County, Corurecticut, n:ry be correlated with increasingly suc-
cessful A1wife nrns resulting from inproved water quality (Ful-ler, unpub.).
Clearly, the Alewife Eloater can reproduce with great success in favor-
able circumstances, but, with the exception that it appears to be brady-
tictic (Johnson 1946, I9?0), notlring further is lanown about its repnoduc-
tion. The derivation of the vernacular name shoul-d be obvious. An aI-
ternative name, Confused River Mussel, is available (&nerson and Jacob-
son 19?6); the reference is to the Latin inrplieatus, rrconfusedtr.

References: Burch (1OZS, 19?5b), Clarke and Berg (1959), Dnerson
and Jacobson (ISZ6), Johnson (fsZO); see l ist following introduction.
Davenport, D., and M. Itlarmuth. 1965. Notes on the relationship between

the freshwater rmrssel Anodonta inplieata Say and the alewife Pomolobus
peeudohanerz.gnre (t+ilson). Lfunnol. [r Oceanogr. IO:R?4-R?8.

Johnson, R. I. 1946. Anod.onta irnplieata Say. Occas. Pap. on Mollusks
I :109-116.

0rtmarur, A. E. 1919. A monograph of the naiades of Pennsylvania. Part
III. Systematic account of the genera and species. Memoirs Carnegie
Mus.  Q:1-384.
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Rema.ks: This indeteryLinate (and perhaps new) species is rceown fromthc 'eqr large take r{accamaw popuration, and wourd be consi-dered offic_iarly End.angered. by this comrnittee were there not another, conchologicatrysirnilar form common in .rtonrs pond near wirrnington, New Hanover county,r+hich is quite safe at present. Iacking further information, we interpretthe File spike as of l\ndeterntined. status for the moment. At reast therake waccamaw poputation (Figure 13) can be sepa.rated from sympatricEll iptio by its yelrow-brown periosiracum, subrectangurar outrine, andraised growth rests (file-rike to the touch), to wniJr, irre common namerefers. Nothing further is rorown of th-is anirnar_,s naturar history. rtcan be confused wj-th unionez,us tettalasnus, but the latter has arborescentpapirrae at the incurrent aperture and nonl at the excurrent (Fulrer tg?t),
y1"""1: any Ell iptio 

-has simpre papirlae at both. References in aid ofidentifying u. tetv'alas-^u" ^i" prorrio"o in the account of Fusconaia masoni,a TTty,eatened species discussed earLier.

El l ip t io  sp.

r References: Fuller, S:.. 'L. H. lg?1.
fresh-water mrssels (t',tolludca: Bival_via:
River system. ASB Bull. lg:13?-146.

Ft'eshwater and Ten'estv'i.al Mollusks -- Aecounts (.lnd.etewninec

FILE SPIKE

Figure 13.  Latera l  v iews of  a
she l l  o f  t he  F i l e  Sp i ke ,  a
taxonornical ly indeterminate
member of the genus Ell iptio.
Lake Waccamaw, Columbus
County.  Actual  length 39 mn.
Note the wel l .  developed,
rather  evenly spaced per io_
stracal  r idges,  which lend
th is  morph i ts  vernacular
name.

A brief field guide to the
Unionacea) of the Savannah



Ft'esltuafez,/ cind. Ierrestnial MoLT,ueks __ Aceounts Undeterndned,
Ligwnia na.suta (Sav) . )

noninal species are orten;"";;;;; ffil:$r;:l"i;.i."ffi"xff; ,}:,rj. ial. (19?6) have demon"t".t":j'"ort_rissue ;i";;;""tions between thhas become practical to 
"ni""ta-in two 

"";;;;;'names, the l{estern?uta 
,,j

3$li:: ;:ltrH:"H:";"5:'j:f,_ ;:$$"fr:i.) recorded the eastern i

Renarks: tnu 
:"1__l,O:nd,Musselri,is wi,dely used for Ligwnia sub_ irostrata (say) or the 'ilsissioni-iJ"i""and western cuii arai.nages. rt is:"nffl"T :;3il5'::: ;;:":':"*:l**-*."*" i ilon,-i)"-"u"o. r?re two

species rrom the Great rakes and *. 
+ffi:i'*;j"T:;*.":ff::j"il." ii*"iru: fH;I"::l;r i;*.t:t,*.1. or^!h: basii or sort-tiss,,u u.,i- 1,,dence, M. r. rmla; ";;: ;:';:;;i.:*:rrr3; r'i: ;il;iiJ;jtiiri"r"':;i

ffH;)#::"tff:ti:,:Xt'xi:ililt1 the tidal chowan River uear r ,iEure' Gates countv,. North c.rorina.- 
ii:r::r";t:'i"T:T#"Lr:;"", 

tr,
this species fron the state,-;;;;"""se it is ,l"o-.'Jry like1y ro be rnoreffi:ff5"*J;" 

'; 
;uff "::llf^::tii"._"u a9 or and e termined s tatus.

i,"$: :"qiii"Tl"i:i;*trT::Jf . :i"ii"'ff:ff xi;: ;.:.H r.,,a- -dLane e o Lata r"i"-"' ri ir_*;;;;:T"f:rs: r'r ;|;rfi: "o 
"ot ot 

tin tio- r
;:;n*: ilffii::."1: xtr-liiiii:." postbasar mantre rnargin or eLisrmia, as opposed ." ir*]i"il:;'i;":"il";:::1i"Il:::H;frL:t,"o*,:,
fr;:.:iru;: ij"::l"t3l;,-3i:,.t* iiu."""ter Mucket and the Alewire :Eloater, the Eastern pondrnussel ," 

" 
,o"tuter 

Mucket and the Alewife

;i":il:'":ff ln;Jr*#*Ti;f ?=l':iillfi",:'::il:*i;i:m"m;The presurnption that such rristnr*,,**^,jo.lrycieg !":*., see srnith rnt+1.---':f , 3;":f:".#. *ilJ : T" "t *#;; :^ :::: ";: : I fu*;;. I "h 3ff L li'3;"_
and curtis (rsrii.""orderr nnl,, ^--*^*t:"_:ngthened by the ract ttat dieftand.curtis (rsrz) recorded only certaDL'engEnened 

by the fact thag Lsf'svr.

,ff :::lf;'il"ff,li:::, i:*, " Pr;,""'"::-H-:il:y":Tff "":L:H'"*i; $russe].|sdistributiona1""";;";;;;";;:::is":H#:.:::h:i:Jr'Pond-

ill::"*".:ffi::"": 1t"". ;;;";;;.,r1;.r,.iri.i'ol"Ji.""tions are cath_
"o,,(rsi6);i#;::I:yi:":;.(ff i :.]] ' lT:.". i";;;;."""nandJacob-rererence being to the t^rin no"u;;.,,i.;iru"1 fi|ft *::.y".."r, .iu-

- . " ' f f i "o f f ; i i , l landJacobson( tszo) ,Johnson( tozo) ;see] . is tBereza, p. J., M. F. Vigine, and S. 
l: r: Fuller. 19?6. Anatonicaldifferences between rislrynil ;;"; (s.y) 

"rJl".. "uiiJ,"rnor,a (say)(Mol1usca. Bivalvia, unioniaalil-*orr^r.ra r. 23:43. Absrract.""fiiiii"!a; ilj.I;"i;":*rjj:*1 "'*",-. ;" ""p"oouction and3o:105-201.- s"*..t 1y issued." ,|:.TiXil';"Tl: i;.i. 
4"". ri"r'.tlil;",*ti;",t3lli rhe-mollusca-"rir,". u'ri n """ "i"."^, its fthcirl(spe ciar *ioi"^ il,ill iil:;i"ff :$;:: itr; " 

jr,tr. ;*?i;" 
i:;.",
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Figure 14. Ventrar views showing the postbasar nan.ile nargins of a nare(above) and a fenale (below) Eistern- pondrnus s e1, rngu;:a" rnsuta,- t;oi-- the chowan River, Gates county. Actuar. rengths ca. 90 rnm. Ttre whitish
. r -ss within the nantle cavity of the fenare is ttre ctrarged narsupiun ofthe left gill. conpare it' plus the_broad, d;rkit pitirentea, and pap-itrose nantle nargin (especiitty werl aevuiopea il ih; femare), to an-alogous aspects of other lampsiiines (Figures S, O, 

-"na 
fZ). Note,at'so, the absence of such feitures from even the conchorogicarly

,,,,"iril"r nenbers of the genus Elliptio (Figut", 8 ;;e;i .
l:ll-'-* -

iti.'
: l

+$l-,''rffi,.,
i.r i+" '

"if .1,'.

;#ii,,
:i"l.l
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) Diseuseion ,/

Ft'ank Barick: r wonder if you would comnent further on the nature of thefactors that night adversely affect these mussers in the cape Fear Riveri'particularly, as werl as the Tar.- would channer dredging operations haveany effect on the critters? . -r,;,
. , - . , . r , : . ,  , . .  . 1 . _  . .  ,  .

FuLLer: Yessir, arr channer work of any kind whatsoever, no exceptions,

*11 
n.n,1"::::_upact, 

":t_iy"t on the mussers but on other benthos as

susan Bondurant: courd you terr me how, if anyone lcnows, the chinese

""1#r.u:.:^-t:.::u:::1-T:_: I*,""s 1.ucrr_ai tr,u""z o" i*" there been anystudies done on other tirnes when the chinese ctam has ;#;;=#'"""#"u"uout the indigenous species?

FuLLer: There is very rittle, if any, direct evid.ence that the c'ineseclam outcompetes the other 
""ittur" 

there. Ttrere i.s a rot of circumstanltial evidence to ttris effect, however. r donrt rrorow of any experimentarevidence. There have been many studies d.one on the cram, but none ofthem has come to grips witheitler question that you raise.. Irre donrt krowfor sure how they are introd.uced. 
-w" 

h.lru circurnstantiar evidence thatsuggests various things, but we do not lsrow.

Bonduya,t: ffm sorry, f nay be naning the stid.e rr:rong. But, f thoughtr heard you say that it has been }nom to crowd out indigenous species.This is the wnal1, yellow one . . .

FuL.Ler: Yes, r forlow you. r tried not to be so positive about that.r. intended to say rtit is thought torf or *there is circunstantial evidencethatr. If f spoke more positively that was-a nistake on ry part.

Bondaz'ant: werl, the reason for my question -- r was thinking it wourdbe a smart developer that put , co,rplu down in a lake, to get rid of soneo f o u r . .

FuLLez,: WeIl, yeah, yeah, thatrs a fiendish possibility. May even betrue' He could have got them at rmost any aquaria shop. They are being,

H:f:H":i"tkultu"tt 
disserninated in the aquari,-.r t".0". rhatrs one way

Ed Menhinick: with the interest in contror of coz,bicura, r+ourd it perhapsbe worthwhile to study its ecorory in its native rand, with particular

ili!f,luoi"ui:ili::il1 
control in r'lpes that some po"o.to' or somerh.i.ng

well' 0ther problems that r oianrt mention are-,associated., for instance,with darns, artificiar tides, long tern changes iir water rever -- irre- )gular, unpredictable, violent osJi[atio"sr-cornmorrrJ"] 
"oro 

water, anoxic:water, and se.dimentation.p.obrerns whic! gxist arreaiy because of agrarian i :
practi-ces. I could- go on and on, i' addition to the one or tt o that 1 ralruded to during the course or ine tatt<. r hope that respond.s to youadequately, for the moment. 

vDrry'uo Lu Jeu

L92
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Fneslnnaten and lenrestrial Mollueks __ Diseuesion

FuLLer: r think that would be wonderfuJ. There are two objections to
that idea. Number one, we?re not absolutely sure of what its native land
is. rt wound up on the west coast in the r30rs. First wird popuration
was discovered on the west coast about rg3g. rt probably escaped from
live food narkets. we donrt lorow that for sure, and we donrt know where
the first popurations came from. we donrt lsrow that alr cotbicula in
this country are indeed nani.Lensi.e.' ue are operating in the dark. sec-
ond prcblem is that if any of these fatherlands, one or more, are in the
hands of commr.rnist poriticat systems, werre probably not going to get a
chance to go in there and do very much research.

Jenry Deakle: How extensive is the problem with morlusks throughout
eastern North carolina with respect to the rivers and rarger bodi_es of
water?

FuLLer: r would say that therers probably no singre body of water any-
where in the united states that is not tmder some kind of adverse p"""-
sure owing to manrs activities. r cannot speak for every single 

"i.r""system in this state, unfortunately. r havenrt worked. ttrem air; r fear
nobody has. The probrems are more extensive, though, r guarantee you,
than can be inferred from the few examples rrve thrown up here on the

t.*l',,.;ii,. screenr and nry renarks about them. Thatrs a rotten answer and I d.onrt
.Hg$T, }now -- yourd have to ask me nore detaired questions, and r invite you
;ffi;f to do so subsequently. Be happy to talk.

.  "  : .  .  ; : r , .1 r : .

'.' .' North Caro1ina. you-got any conment on that?
'  ' ;  - '  l . :  . .
"-.*lTVit*e BeLLia: I was ttr-inking of asking a question, because r 1anow the
.'|ii:f; Tar River. rtm a botanist; r was impressed by the fact that arl these

,,n:ji${r, clams pretty much looked alike to me. And then r began to wonder -- we
'fffffi' 

are plaruring on talking to our local legislator about some of these prob-

:'$;p*]em1r_and t pr, i" 
ry nind, wracking my brain for a way to convince tLis

legislator that these things are worth anfihing except ih.t myb" th"
rndians ate them 200 years ago. liaybe, if you could, give us some advice
as to what to say to this nan.



Freeluater and Ienreatnial, Motlueke __ Diseuesion

and what not to. Another pretty generalized ansr,rer.

r rarery jut 
"*n"".. 

They rr""" .i-'.,.atllreadyiso1atedacancer. inhibi t ingdrugfrorno."gu' . ' , " .
: :, , )"':,

a 1 ! ,Editor's Note: For a recent discussion of ,cancers, in mor_rr"k", 
"""r1scarpell i, D. G., and A. Rosenfierd. (Eds.). 19?6. t ' totiusc.n pathologp.

l"larine Fisheries Review lg(10):r-50. tt is at_so p""ti"""t ;" ;;l--r,,ri'."," 
',,

comnent that two unjted states institutions have recentry conrnitted o ,.,,
J  vvr lu r4u lEq d  . t ! ,  - i

_total of over $1161000 for the study of an unidentified. substance in the -

lir: "t "lls "nl:h 
is.known to retard tumor growth in nramnals (oio- -

Science. I9??. p:229) 
i  r : . i r !

lRowland M- shelley provided the forr-owing additionar- information on
corbicula which, unfortunatery, could not be assembled. until after the
camera-ready copy had been completed: nCorbieuLa nqniT,ensis is krrown
frorn the forlowing North carorina bodies of water: Lake Norman (Duke
Power co..r pers. comm. from John s. Garton); rake rvyrie (remaar- o. n., 

t

and c. M. ldeiss. t9?3. Distribution of benthic macroinvertebrates in
Iake lf{ie, North carorina-south carorina. pubr. No. 33r D;;;.-t""r""".
sci. Engrg., sch. pubric Hearth, univ. North carolina, chapei Hil l, NC);
cape Fear River near crossing of NC hwy. 42 on ree-chatham co. bord.er
near corinth (carorina power & Light co., pers. comrn. from R. Hobbs); .and a crosed system cooring rake at the Louis v. sutton prant on us hwy.
42r north of wilnington, New Hanover co. (cpal co., pers. comm. from
R. 

-Hobbs). Thus, corbieula is established in the caiawba, a;;; ;;;;,
and l{accamaw river systems. rt was first discovered in I*eke Ncrnnn
three to four years ago and has since increased tremendously. rtspresence in the sutton plant rake, which is close to the rower capeFear River, and in the river itserf near corinth, implies that it may
occur in the entire Cape Fear River bel-ow NC highway 42.,r


